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Ford Moter Company 3041 Biller Roag
Dearborn, Michigan 48121

29 February 1988

U. S. Environmental Protection Agency
Region V

230 South Dearborn Street

Chicage, Illincis 60604

Attention: SHE - 12

Subject: Annual Groundwater Monitoring Report
Ford Allen Park Clay Mine '
EPA I.D. No. MID 980 568 711

The enclosed groundwater monitoring data are submitted in accord-

ance with the reporting reguirements of 40 CFR 265.94 for the sub-
ject facility.

The monitoring plan requested by William E. Muno, Chief of the RCRA
Enforcement Section, in his November 27, 1985 letter is one of annu-
al sampling and static water jevel measurements of upgradient wells
§.D and 5-5, and downgradient wells 2-D, 2-5, 102-D, 103-D and
104-D. The waste-specific parameters to be analyzed are: cadmium,
cyanide {(complexed), hexavalent chromium, lead, naphthalene, nickel,
‘and phenol. As stated in the Allen Park Clay Mine groundwater waiver .
demonstration submitted in 1985, the monitoring program in place is

unfounded in detecting the migration of hazardous constituents from
the site. Therefore, we conclude that the enclosed data do not re-

flect activities associated with the Allen Park Clay Mine Hazardous
Waste Landfill.

21l requested information is attached with the exception of shallow
well 5-S. Samples obtained from shallow well 5-S have been submitted
for analysis. Laboratory results are expected within the month and
will be forwarded to you under separate cover. Please note that upon
bailing challow well 2-S, there was insufficient recharge after

twenty-five hours to obtain a sample; this well has a prior history
of recharging slowly.

Very truly your§f’“

RECEIVED

A. Painter, Manager
[1AR 11388 Mining Department
DAP/dao Weste Maragamen:
E’:"'.;‘.:.‘.r? T

Attachment —

AL Erd T






ALLEN PARK CLAY MINE
Croundwater Monitoring Data Sheet
EPA Annual Requlrements

Sampling Date: ji- 24 - 87

Time of Sample Collection:

.

Person{s) Collecting Sample: 3. Bc)/r'fz, 3, Colf;ns ancf - 8:‘:’:5!]6(’"

Laboratory Conducting Analysis: ‘erm'clt 78:Af1:-(‘.:v./ Serwé,c.sj Ihc.

WELL No. 5 Deep OMR_DESIGNATIOK HO7U

I. Well Data USGS Coordinates
Casing Elevation 596.14' Casing Diameter 2"
Casing Material Galvanized Steel Pressure Reading in inches of
Casing Depth 516.70 Ho0  # 7. .70’

STATIC WATER ELEVATION(ft) £03.8%° Taken on //-23-37 Time

II. Well Bailing Data
Device Used: Self bailing device
Material of Comstruction: Stainless steel with silicon stopper.
Time of Well Purging: Start/Date Stop/Date )
Flow Rate: mls/minute Gallons Purged: Free Flow O;,—zrngﬁré

I1I. Sampling Pata
Significant Weather Conditioms:
Sample Equipment: Direct discharge from purging device.

Anrnual Sample Parameters

Parameters Container Preservative Analvtical Results
Cadmium . £g. 0/ mg/l
Lead Plastic HNO; to pH <2 £ D05

Nickel £ 0, 02

Hex Chromium Plastic Cool to 4°C <o 057

Total Cyanide Plastic NaOR te pH >12 £ 0, 02
Naphthalene Glass Cool te 4°C Q.08
Phenol Glass HyS0, to pH <2 L. 0

IV. Field Analytical Data (Optiomnal)

pH Specific Conductivity ' Temp

Appearance of Samples:
Misc., Hotes:







ALLEN PARK CLAY MINE
Croundwater Honitoring Data Sheet
EPA Annual Requirements

Sampling Date: 26 £

Time of Sample Collection: [0 30 an

Person(s) Collecting Sample: L/ Chrszcz.

Laboratory Conducting Analysis: -Burm:iA ﬂc‘n;éa/ Servieas,  Liac.
rd

VELL HNo 2 Shallow

OMR DESIGNATION AQ2U

1. Well Datz USGS Coordinates
Casing Elevation 585.66' Casing Diameter 27

Casing Material Galvanized Steel Water level =~/ 95°
Casing Depth 578.33

STATIC WATER ELEVATION(ft) S83,7/  Taken on 22585 Time 07/2¢

I1. Well Bzsiling Data
JDevice Used: Bailer
Haterial of Construction: FVC

Time of Well Bailing: 09/25” Date Z-258F
Gallons Purged: Tp  Dryices
7

117, Sampling Data

Significant Weather Conditions: Clece  and Co/af
Sample Equipment: Bailer

Annual Sample Parameters

Parameters Container Preservative Analvtical Results
Cadmium e ' Al Somple. mg/1
Lead Plastic HNO3 to pH <2 A) %
Nickel S
Hex Chromium Plastic Cool to 4°C VS
Total Cyanide Plastic NaOH to pE >12 Al
Naphthalene | Glass Cool to 4°C NES
Phenol Glass HoS50, to pH <2 N

IV. Field Analytical Data (Optional)
vH Specific Conductivity Temp

Appearance of Samples:
Kisc. Notes: We(] Jf‘;/ RS __hoyes _aftec  baihng







ALLEN PARK CLAY MINE
Groundwater Monitering Data Sheet
EPA Annual Requiresments

Sampling Date: (=24 =37

Time of Sample Collection:

Person(s) Collecting Sample: X, Bu}r;’t) < Collus and B. Bivsner

Laboratory Conducting Analysis: 'qumq!; 7ecfinf‘ca/ Sery ;c:’:. dne

WELL Ro., 2 Deep QMR _DESTGNATION GO6U

I. Well Data USGS Coordinates
Casing Elevation 600.76'
Casing Material FVC
Casing Depth 518.10

Casing Diameter

Water Level

2“

-0, 7

STATIC WATER ELEVATION(fr) &00,.32£° Taken on /22 3-87 Time

IT. Well Bailing Data
Device Used: Bailer
Material of Comstruction: FPVC
Time of Well Bailing:

Gallons Purged: [f&. O (T)cy)

111. Sampling Data
Significant Weather Conditions:
Sample Equipment: Bailer

Annual Sample Parameters

Parazmeters Container
Cadmium .

Lead Plastie
Nickel

Hex Chromium Plastic
Total Cyanide Plastic
Naphthalene Glass
Phenol Glass

IV. Field Analytical Data (Optional)

Date

Presexrvative

HNOy to pH <2

GCool to 4°%¢C
HzOH to pH >12
Cool to 4°C

HyS0, to pH <2

pH Specifie Conductivity

Appearance of Samples:

Analvtical Results

£ 0,04 mg/l
-
£ 0,02

< p.os”

L 0 02
£ 0. 0J0

Misc. Notes:







ALLER PARK ClAY MINE
Groundwater Monitoring Data Sheet
EPA Annual Requirements

Sampling Date: _f{ - &f/‘ a7

Time of Sample Collection:

Person(s) Cellecting Sample: 3 "2011;1) S (‘Q[/.r,-;g Qm/ B. Bicsner

Laboratory Conducting Analysis: Burﬂ?ﬁ.fg TECAHICL“./ Scru;&cs, i e

WELL Wo 102D OMR_DESIGNATIONR CO2U

I. Well Data USGS Coordinates
Casing Elevation 600.81° Casing Diameter 27

Casing Material V¢ Pressure Reading in inches of
Casing Depth 428,30 He0 *+ jO 777

STATIC WATER ELEVATION(Et) & /i, <8 Taken on //-23-87 Time

IT. Well Bailing Data
Device Used: Self bailing device
Material of Construction: Stainless steel with silicon stopper.
Time of Well Purging: Start/Date Stop/Date
Flow Rate: mls/minute Gallons Purged: FEreo

Fleos (veran gf'&

111. Sampling Data
Significant Weather Conditions:
Sample Equipment: Direct discharge from purging device.

Annual Sample Parameters

Pargmeters Container Preservative Analvtical Results
Cadmium = L o, p} wmg/l
lLead Plastic HNO3 te pH <2 £ C. 0=
Nickel { o, 02
Hex Chromium Flastie Cool to 4°C { 0. 05
Total Cyanide Plastic NaOH to pH >12 L ¢,.p2
Naphthalene Glass Cool to 4°C £ R, 00
Phenol Glass H,yS0, to pH <2 £ 2,0/

iIV. Field Analytical Data (Optional)
pH Specific Conductivity Temp

Appearance of Samples:
Misc. Hotes:







ALLEN PARK CLAY MINE
Groundwater Monitoring Data Sheet
EPA Annual Requirements

Sampling Date: /7 ";?‘/ 87

Time of Sample Ceollectiom:

Person(s) Collecting Sample: _X. Colline . 3, Bolin CMJ 3. ':!?;-cu;,_-r

" * 3 )
Laboratory Conducting Analysis: 'Barma}{r /ec.Anrc.xf Serwceg;l. The

WELL No. 103D OMR DESIGNATION DO3U

I. Well Data USGS Coordinates
Casing Elevation 605.06' Casing Diameter 2"
Casing Material FVC

Pressure Reading in inches of
Casing Depth 501.40 HoO * 7, e ;7

STATIC WATER ELEVATION(fr) &/.2. 77

Taken on //-23-X7 Time

II. Well Bailing Data
Device Used: Self bailing device
Material of Construction: Stainless steel with silicon stopper.
Time of Well Purging: Start/Date Stop/Date )
Flow Rate: mis/minute Gallons Purged: Free Flowo {ji.'[’r’ﬂé;.lef

111. Sampling Data
Significant Weather Conditioms:
Sample Equipment: Direct discharge from purging device.

Annual Sample Parameters

Parameters Container Preservative Analvtical Results
Cadmium - £ o ol mg/l
lLead Plastic HNO3 to pH <2 £ &, o5
Nickel <. 079
Hex Chromium Plastic Cool to 4°C £ 0, 0<"
Total Cyanide Plastic NaQH to pH >12 L0,02
Naphthalene Glass Cool to Z;.U(; £ p.0/0
Phenol Glass H»S50, to pH <2 £ 0. 010

IV, Field Analytical Data {Optional)
pH Specific Cenductivity Temp

Appearance of Samples:
Misc, HNotes:







ALLEN PARK CLAY MINE
Groundwater Monitering Data Sheet
EPA Annual Requirements

Sampling Date: _//° 2 y-37

Time of Sample Collection:

Person(s) Collecting Sample: 3. —Bn/’f‘n; =, (@f/m'ws and B. Bilewner

Laboratory Conducting Analysis: Barmeh —Tpcf;m(a/ ﬁe.‘y',‘c_e:; _Tac,
WELL Ne. 104D OMR DESIGNATION EDA4U
1. Well Data USGS Coordinates
Casing Elevation 603.82° Casing Diameter 27
Casing Material PVC Pressure Reading in inches of
Casing Depth 508.60 Hoo + &, 87

STATIC WATER ELEVATION(ft) &OG €7 Taken on f/-232-27 Time

I1. Well Bailing Data
Device Used: Self bailing device
Material of Comstruction: Stainless steel with silicon stopper.
Time of Well Purging: Start/Date Stop/Date

Flow Rate: mls/minute Gallons Purged: Free Flou Overngjlt‘

111. Sampling Data
Significant Weather Conditions:
Sample Equipment: DPirect discharge from purging device.

Annual Sample Parameters

Parameters Container Preservative Analvtical Results
Cadmium e £ 0. 0} mg/l
Lead Plastic HNOg to pH <2 < 0, o

Hickel <O, 02

Hex Chromium Plastic Cool to 49C L o.os”

Total Cyanide Plastic NaOH to pH >12 £ 0,075
Naphthalene Glass Cool to 4°C < p,B/D
Phenol Glass H,80, to pH <2 £ 6. 0/0

IV. Field Analytical Data (Optional)
pH Specific Conductivity Temp :

Appearance of Samples:
Misc. Notes:
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Ford kocter Company 3001 Miller Road

Dearbormn, Michigan 48121

29 April 1988

U. §. Environmental Protection Agency
Region V

230 South Dearborn Street

Chicago, Illineis 60604

Attention: SHE - 12

Subject: Annual Groundwater Monitoring Report
Ford Allen Park Clay Mine
EPA I.D. No. MID 980 568 711 -

fnclosed is the groundwater monitoring data for shaldow well 5-S, as
referenced in my February 29, 1588 letter. Plcase note that this data
completes the 1987 Annual Groundwater Monitoring Report, in accordance

with the reporting requirements of 40 CFR 265.94 for the subject fa-
cility.

.. Very truly yourgjﬁ\
-— Fror et (—J\// 7"/:_\-\/?:,"'_’

Douglgﬁ A. Painter, Manager
Mining Department

DAP/dac

Attachment

®c: Mr. Alan J. Howard - MDNR (w/attachment)






Well No.: Shallow Well &5-§

FORD ALLEN PARK CLAY MINE
MID 980 568 711
Groundwater Monitoring Data Sheet
EPA Annual Groundwater Reguirements

QMR Designation: AOSU

I. Well Data USGS Coordinates
a} Casing Elevation: 598.27° f) Water Level: + .8
b) Casing Material: Galvanized Steel g} Date: o -8R
¢) Casing Depth: 58¢.02° ~ h} Time: -
d} Casing Diameter: 2" -
e} Static Water Elevation {(ftl: £00.07
II. Well Bailing Information
a} Device Emploved: Teflon Bailer ' c) Date: Y-8- 8
b) Gallons Purged: o ggilonﬁ d} Time: .
1I1. Weather Conditions -
a) Weather on Date of Bailing: Sunpny, S0's
b) Weather on Date of Sampling: -
Iv. Sample Collection and Laboratory Information
2} Sampling Date: Wl - BB
b) Sampling Time: -
c) Person(s) Sampling: M. Ressn and . Thomas
d) Laboratory Kame: Burmah Technical Services, Inc.
V. Annual Sample Parameters
Parameter Analvtical Method Result
Cadmium EPA  200.7 L0, 0V eald
Lead E?PA  Zo5.7 40,05 m?gg
Nickel EPA Z00.7 £.0.02 wmell
Hex. Chromium EPA A 2p - Sed,
Total Cyanide EPA 335-2
Naphthalene 1A d-N kle
Phenol ETA 625
VI. Comments

Somole g&@\&es 198 r%,;.mmmﬁ







(

urma Burmah Technical Services, Inc.

Analytical Laboratories Division

(

408 Auburn Avenue
Pontiac. Michigan 48058

313-334-4747

Ford Hotor Company

Allen Park Clay HMine
204% Rouge QOffice Bldg.
3001 Hiller Road
Dearborn, MI 48121-1699
Attn: Dave 0'Connor
PROGRAH: SHALLOW ¥ELL
Date Received: 4-6-88
ALD Humber:

Client I.D.:

Cyvanide, CN, mg/l

Cadmium, Cd, ng/l

Lead, Pb, mg/l

Nickel, Ni, mg/1

Hexavalent Chromium, Cr+;, mg/l
Naphthalene, ug/l

Phenol, (by 625), ug/l

SW/1iL

April 21, 1988

36074
55
4-6-88
<0.02
{0.01
<0.05
<0.02
<0.05
{10

<10

Laboratory Supervisor






Ford HMotor Company Kay 9, 1988
Bllen Park Clay Hine
Attn: Dave O'Connor

PROGRAM: EZHIBIT E - QUARTERLY

Date Received: 2-12-88

FEILD HOTES

Statie
Water
Site Level Date
I.D. (ft) Evacuated
A0SU 2.80 2-10-88
210D 5.50 2-10-88
AG2U Dry

Samples were taken at two sites on 2-10-88.

All samples were preserved according to EPA guidelines and were
transported to the laboratory under refrigeration.

A chain of custody record has been initiated on site and retained with
out field data.

Field work was performed by Burmah Technical Services personnel
B. Bieser and M. Regan.

EX/2L






Burmah Technical Services, inc, 408 Auburn Avenue
Analylical Laboratones Division Pontiac, Michigan 48058 313-334-4747

Ford ¥otor Company December 14, 1587
Allen Park Clay Hine
Bttn: David O°Comnor

PROGRAHM: EXEIBIT E QUARTERLY
Saeple Received: 11-5-87

FIELD HOTES

Statie
Hater
Site Level Date
i.B. {ft) Evacuated
RO5U 2.80 11-4-87
210D £.50 1i-4-87
ROZU Dry

Samples were taken at two sites om 11-5-87.

All samples were preserved according to EPA guidelines and were
transported %o the laboratory under refrigeration.

. A chain of custody record has been initated on site and retained with our
field dsatsa.

Pield work was performed by J. Collins and B. Thomas.

Quarterly/2L






Burmah Technical Services, IncC 408 Auburn Avenue
Analyhical Laboratories Division Pontat. Michigan 48058 313-334-4747

Ford Hotor Company Oetobey 2., 1987
Rouge Steel Co.

Attn: David O'Connor
PROGRAH: EXHIBIT E QUARTERLY

Sample Received: 9-1-87

FIELD ROTES

Static
_ Water
Well QMR Level Date
I.D. e chignatiOn (£¢) Evacuated
§5 Shallow AZsu 5.40 8-31-87
10 Shallow ANGD 6.25 8-31-87
§2 Shallow AP R4 Dry

Samples were taken at t{wo sites on 9-1-87.

A1l sanples were preserved according to EPA guidelines and were
transported to the laboratory under refrigeration.

A chain of custody record has been initated on site and retained with our
field data.

Field work was performed by J. Collins ard K. Eopp.

¢c: SSECO - Ed Chrasz

Quarterly/2r






F é?}é‘f - Areesd [yl L
5.18-85
Appewfe’x; D
;éﬁ%pf&‘#pr . Me Meel
MmiD 9fo547 711

RCRA PART 265
SUBPART F

ERTEC INSPECTION FORMS

ﬁéﬁ ‘1@{{[1\7{"1 Was mw,%e/ A Pﬁfﬁiz'x«/ MMM/LTJZTZPV,,D,
m&ht\%rij wa—f’(uaw é7 s EPA in NGEE 7”{' FONSES P

For/ ' ' W 55, mwab, mwds
Annml’ mam‘rirrm,} mﬁ oM 5D, mw B )

~ muw 102D, mu 103D aned M 104
-{mzneu'f‘_s ?éi Ca&/mm% é,é«tp(;
fortsba prpes Loreof CCL/‘MW/‘ /Vaﬁm%ne
— -~ +6 N,
o g P}\ér‘w;
g L

& Tiom SAvr‘?{ aie'ﬁf,“?ﬁ'!'ém ep' P’é’ﬁs&./‘?{g . .
Eusluntior

C’ M "il &76 7%’5 Pa»——é‘x/ L (Ve kﬁﬁfﬁ— ét’&ﬂ Me—‘f_
& t T T ! |






RCRA PART 265

SUBPART F

ERTEC INSPECTION FORMS






APPENDIX ~ A

COMPLIANCE CHECKLIST FORMS







APPENDIX A-1

FACILITY INSPECTION FORM FOR COMPLIANCE WITH INTERIM
STATUS STANDARDS COVERING GROUND-WATER MONITORING

Company Name: : EPA 1.D. Number:

Company Address: : Inspector's Name:

Company Contact/Official: . Braneh/Qrganization:

Title: ; Date of Inspection:

Yes No Unknown Waived

Type of facility: (check appropriately)

a) surface impoundment
b) landfill

¢) land treatment facility
d) disposal waste pile*

Ground-Water Monitoring Program

reviewed prior to site visit?
It "NoH,

a) Was the ground-water pregram
reviewed at the facility prior
to site inspection?

2. Has a ground-water monitoring program
{capable of determining the facility’s
impact on the quality of groundwater in
the uppermost aquifer underlying the
facility) been implemented? 265.90(a)

*]isted separate from landfill for convenience of identification.

|
]
1
|
i
1
i
i
g I Was the ground-water monitoring progrem
I
I
i
|
r
|

Al-1l



bes iR WG BN MR MR MR Bl bl e kel ke e s ded e

Has at least one monitoring well been
installed in the uppermost aquifer
hydrauliceily upgradient from the limit
of the waste management area?
265.91(aX1)

a) Are ground-water samples
from the uppermost aquifer, represen-
tative of background ground-water
quality and not affected by the facility
(as ensured by proper well number,
locations and depths?)

liave ut least three monitoring wells been

installed hydraulically downgradient at the
limit of the waste handling or management
area? 265.91(a)2)

" _a) _Do well number, locations and depths

ensure prompt detection of any
statistically significant amounts of HW
or HW constituents that migrate {rom
the waste management area 1o the
uppermost aquifer?

Have the locations of the waste management
areas been verified to conform with infor-
mation in the ground-water program?

a) If the facility contains multiple waste
management eomponents, is each
component adequately monitored?

Do the numbers, locations, and depths
of the ground-water monitoring wells
agree with the data in the ground-water
monitoring system program?

If "No", explain discrepancies.

Well completion details. 265.91(e)

a) Are wells properly cased?

b) Are wells sereened (perforated)
and packed where necessary to enable
sampling at appropriate depths?

¢) Are annular spaces properly sealed
to prevent contamination of ground-
water?

Yes

Unknown

Waived

Al-2



Yes No  Unknown

8. Has a ground-water sampling and analysis
plan been developed? 265.92(a)

a) Has it been followed?
b} Is the plan kept at the facility?
¢) Does the pian include procedures
and techniques for:
1) Sample collection?
2) Sample preservation?
3) Sample shipment?
4) Analytieal procedures? -
5) Chain of custody control?

9. Are the required parameters in ground-water
samples being tested quarterly for .
the first year? 265.92(b) and 265.92 (e)(1)

a} Are the ground-water samples
analyzed for the following:

1) Parameters characterizing
* the suitability of the ground-
water as a drinking water supply?
265.92(b)(1)
2} Parameters establishing
ground-water gquality?
265.92(b)(2)
3) Parameters used as indicators of
ground-water contamination?
-265.92(b)(3)

(i} For each indicator parameter
are at least four replicate
measurements obtained at each
upgradient well for each sample
obtained during the first year of
monitoring? 265.92(c)(2)
(ii) Are provisions made to calculate
the initial background arithmetic
mean and variance of the respective
parameter concentrations or values
obtained from the upgradient well(s)
during the first year? 265.92(c)2}

b) For facilities which have completed
first year ground-water sampling and analysis
requirements:

: 1} Have samples been obtained and analyzed

B ' for the ground-water quality parameters
at least annually? 265.92(dX1)

2) Have samples been obtained and
analyzed for the indicators of
ground-water contamination at
least semi~annually? 265.92(dX2)

LS

Al-3
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10.

e}

Yes No

Were ground-water surface elevations
determined at each monitoring well each
time a sample was taken? 265.92(e}

Were the ground-water surface elevations
evaluated annually to determine whether the
monitoring wells are properly plauced?
265.93(f)

If it was determined that medifi-

cation of the number, location or depth
of monitoring wells was necessary, was
the system brought into compliance with
265.9Ka)? 265.93(f)

Has an outline of a ground-water quality
assessment program been prepared?

265.93(a)*

a)

b)

Does it deseribe a program capable
of determining: ‘

1) Whether hazardous waste or hazardous
waste constituents have entered the
ground water?

2) The rate and extent of migration of
hazardous waste or hazardous waste
constituents in ground water?

- 3) Concentrations of hazardous waste

or hazardous waste constituents
in ground water?

After the first vear of monitoring,

have at least four replicate measure-
ments of each indicator parameter been
obtained for samples taken for each
well? 265.93(b)

1)  Were the results compared with the

initial background means from the
upgradient well(s} determined
during the first year?

(i) Was each well considered
individually?

{ii) Was the Student’s t-test used
(at the 0.01 level of significance)?

2) Was a significant inecrease {(or pH
decrease as well) found in the:

(i) Upgradient wells

(ii} Downgradient wells

If "Yes", Compliance Checklist A-2
must also be completed.

*See note Page 2-10

Unknown

Al-4
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Yes

g

Unknown

11. Have records been kept of analyses for
parameters in 265.92(c) and (d)?
265.94{a)X1)

12. Have records been kKept of ground-water
surface elevations taken at the time of
sampling for each well? 265.94(a)(1)

13. Have records been kept of required
elevations in 265.93(b)?
263.94(a)(1)

14. Have the following been submitted to the
Regional Administrator 265.94(a)(2) *

a) Initial background concentrations of
parameters listed in 265.92(b) within
15 days after completing each guarterly
analysis required during the first year?

b} -For each well, have any parameters whose
concentrations or values have exceeded
the maximum contaminant levels allowed
in drinking water supplies been
separately identified?

e) Annual reports including:

1} Conecentrations or values of

' parameters used as indicators
of ground-water contamination for
each well along with required
evaluations under 265.93(b)?

2) Any significant differences from
initial background values in up-
gradient wells separately identified?

3) Results of the evaluation of
ground-water surface elevations?

e foam By 0 B 0 Mbey | R 00 Beew 0 Dl

*EPA will be proposing (Spring 1982) to replace this reporting reguire- )
ment with an exception reporting system where reports will be submitted
only where maximum contaminant levels or significant changes in the
contamination indicators or other parameters are observed. EPA has
delayed compliance stage for 14 2) above until August 1, 1982 (Federal
Register, February 23, 1982, p.7841-7842) to be coupled with exception
reporting in the interim. '

EEE mmd e e

v

AL-Z
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APPENDIX A-2

INSPECTION COMPLIANCE FORM FOR A FACILITY wHICH

VMAY BE AFFECTING GROUND-WATER QUALITY

Company Name: ; EPA 1.D. Number:

Company Address: ; Inspector's Name:

Company Contact/Official: ; Branch/Organization:
Title: ; Date of Inspection:
Yes No

Type of facility: (Check appropriately)
a) surface impoundment
_..b) landfill
¢) land treatment facility
d) disposal waste pile

1. Have comparisons of ground-water
contamination indicator parameters for the
upgradient well(s) 265.93(b) shown a signifi-
cant increase (or pH decrease as well) over
initial background?

a) If "Yes", has this information Deen
submitted to the Regional Administrator
according to 265.94(a)(2Xii)?

2. Have comparisons of indicator parameters for
the downgradient wells 263.93(b) shown &
significant increase (or pH decrease as well)
over initial background?

a) If "Yes", were additional ground-water
samples taken for those downgradient
wells where the significant difference
was determined? 265.93(e)(2)

1) Were samples split in two?

2) Was the significant difference due to
human {(e.g., laboratory) error?
{If "Yes", do not continue.)

Unknown



Yes No Unknown

3. If significant differences were not due to
error, was & written notice sent to
the Regional Administrator within 7 days of
confirmation?

4. Within 15 days of notification of the Regional
Administrator was & certified ground-water quality
assessment plan submitted? 285.93(&)2)*

a) Does the plan specify 265.93(8)(3) :

1) well information (specifics)

(a) number?
(b) locations?
(c) depths?

2) sampling methods?
~3) analytical methods?
4) evaluation methods?
5) schedule of implementation?

b) Does the pian allow for determination of
265.93(dX4) :

1) Rate and extent of migration of
hazardous waste or hazardous waste
constituents?

2) Concentrations of the hazardous
waste or hazardous waste constituents?

e) Is it indicated that the first determination

was made as soon as technically feasible?
265.93(a)5)

1) Within 15 days after the first determi-
nation was a written report containing
the assessment of ground-water
quality submitted to the Regional
Administrator?

d) Was it determined that hazardous waste
- or hazardous waste constituents from the
facility have entered the ground water?

1) If "No", was the original indicator
- evaluation program, required by
265.92 and 265.93(b), reinstated?

(a) ‘Was the Regional Administrator
notified of the reinstatement of
program within 15 days of the
determination? 265.93(d)6)

*See note Page 2-10
A2-2



Yes No Unknown

e) If it was deterrmined that hazardous waste
or hazardous waste constituents have
entered the ground water 265.93(dX7) :

1) For facilities where prograim was
implemented prior to final ciosure, are
determinations of hazardous waste or
hazardous waste constituents continued
on a quarterly basis? .

(If program was implemented during
the post-closure care period, determinations
made in accordance with the ground-water
quality assessment plan may cease

after the first determination.)

(a) Were subsequent ground-water quality
reports submitted to the Regional
Administrator within15.days of
determination?

2} Were records kept of the analyses
and evaluations, specified in the ground-
water quality assessment (throughout
the active life of the facility)?
265.94(b)(1) - —_—
{a) If a disposal facility, were(are) records
kept throughout the post-closure
period as well?
f)  Are annual reports submitted to the Regional
Administrator containing the results of the
ground-water quality assessment prograin?
265.94(bX2)*

1) Do the reports include the caleulated
or measured rate of migration of
hazardous waste or hazardous waste
constituents during the reporting
period?

*See note Page 4-3
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Yes

3. If significant differences were not due (o
arror, was a written notice sent to
the Regional Administrator within 7 days of
confirmation?

No Unknown

4.  Within 15 days of notification of the Regional
Administrator was a certified ground-water quality
assessment plan submitted? 265.93(dX2)*

a) Does the plan specify 265.93(d)X3) :

1} well information {specifics)

{a) number?

{b) locations?

(¢) deptis?

2) sampling methods?

3} analytical methods?

4) evaluation methods?

5) schedule of implementation?

b} Does the plan allow for determination of
265.93(dX4) -

1) Rate and extent of migration of
hazardous waste or hazardous waste
constituents?

2) Conecentrations of the hazardous
waste or hazardous waste constituents?

e) Isit indicated that the first determination

was made as soon as technically feasible?
265.93(a)(5)

1) Within 15 days after the first determi-
nation was a written report containing
the assessment of ground-water
quality submitted to the Regional
Administrator?

d) Was it determined that hazardous waste
© or hazardous waste constituents from the
facility have entered the ground water?

1) If "No", was the original indicator
evaluation program, required by
265.92 and 265.93(b), reinstated?

(a) Was the Regional Administrator
notified of the reinstatement of
program within 15 days of the
determination? 265.93(d)86)

-

*See note Page 2-10



APPENDIX A-3

INSPECTION COMPLIANCE FORM FOR DEMONSTRATING

A WAIVER OF INTERIM STATUS REQUIREMENTS

Company Name:

Company Address:

-

Company Contact:

Title: s Date of Inspection:

Yes

1. Is.a wrilten waiver demonstration kept at
the site?

2. Is the demonstration certified by a qualified
geologist or geotechnical engineer?
265.90(c)

3. Does the waiver demonstration establish:

a) The potential for migration of hazardous
waste or hazardous waste constituents
from the faecility to the uppermost aquifer?

265.90(e)(1)

b) An evaluation of a water balance
ineluding:

1) Precipitation?

2) Evapotranspiration?

3) Runoff?

4) Infiltration? (including any
liquid in surface impoundments)

¢) Unsaturated zone characteristies?
1) Geologic materials?

2) Physical properties?
3) Depth to ground water?

T
NN

; EPA L.D. Number:

: Inspector’s Name:

; Branch/Organization:

No

Unknown



d)

The potential for hazardous waste or
hazardous waste constituents which may
enter the uppermost aquifer to migrate
to a water supply well or surface water,
by evaluation of: 265.90(c}2)

1) Saturated zone characteristies,
ineluding:

{a) Geologic materials?
(b) Physical properties?
{e) Rate of ground-water flow?

2) Proximity of the facility to water
supply wells or surface water?

Yes

No

Unknown

A3-2



APPENDIX -B

GROUND-WATER M.ONITORING AND ALTERNATE SYSTEM
TECHNICAL INFORMATION FORM







PRI

-

APPENDIX B

GROUND-WATER VIONTTORING AND ALTERNATE SYSTEM
TECHNICAL INFORMATION FORM

1.0 Background Data:

Company Name: ; EPA LD.%:

Company Address:

Inspector’s Name: ; Date:

1.1 Type of facility (check appropriately):

1.1.1 surface impoundment

1.1.2  landfill

1.1.3  land treatment facility

1.1.4  disposal waste pile

1.2  Has a ground-water monitoring system been

established? (Y/N)

1.2.1 Is a ground-water quality assessment
program outlined or proposed? (Y/N)
If Yes, -

1.2.2  Was it reviewed prior to the site visit? (Y/N)

1.3 Has a ground-water quality assessment program been
implemented or propesed at the site? (Y/N}

If yes, Appendix C, Ground-Water Quality Assessment
Program Technical Information Form must be utilized also.

2.0 Regional/Faecility Map(s)

2.1 Ba regiohal map of the area, with the facility
delineated, included? ' /Ny

If yes,

2.1.1  What is the origin and scale of the map?

2.1.2  Is the surficial geology adequately illustrated? (Y/N)



a

3]
H
o

2.3

2.1.3  Are there any significant topographic or

If yes:

surficial features evident? (Y/N)
If yes, deseribe
2.1.4  Are there any streams, rivers, lakes, or wet
lands near the facility? (Y/N)
If yes, indicate approximate distances from .
the facility
2.1.5  Are there any discharging or recharging wells
near the facility? (Y/n)
If yes, indicate approximate distances from the
facility.
Is a regional hydrogeologic map of the area included?
(This information may be shown on 2.1} (Y/N)
2.2.1  Are major areas of recharge/dishcarge shown? (Y/™)
If yés, deseribe.
2.2.2  Is the regional ground-water flow direction
indicated? (¥Y/N)
2.2.3  Are the potentiometric contours logical? (Y/N)
If not, explain.
Is a facility plot plan included? (Y/N)
2.3.1  Are facility comnpenents (landfill areas, unpound-
ments, etc)shown" (Y/N)
2.3.2  Are any seeps, springs, streams, ponds, or
wetlands indicated? (Y/N)

B-2
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2.2

2.3

2.1.3  Are there any significant topographic or
surficial features evident?

If yes, describe

(Y/N)

2.1.4  Are there any streams, rivers, lakes, or wet
lands near the faeility? ’

If yes, indicate approximate distances from
the faeility

(Y/N)

2.1.5 Are there any discharging or recharging wells
near the facility?

~-if-yes, indicate appruximate disiances from the
faecility.

(Y/N)

Is a regional hydrogeologic map of the area included?
(This information may be shown on 2.1}

If yes:
2.2.1  Are major areas of recharge/dishdarge shown?

If yés, describe.

(Y/N)

(Y/N)

2.2.2  Is the regional ground-water flow direction
indicated?

2.2.3  Are the potentiometrie contours logieal?
If not, explain.

(Y/N)

(Y/N)

Is a faecility plot plan included?

2.3.1  Are facility components (landfill areas, impound-
ments, ete.) shown? :

2.3.2  Are any seeps, springs, streams, ponds, or
wetlands indicated? :

(Y/N)

(Y/N) |

(Y/N)

B-2



2.4

2.3.3  Are the locations of any monitoring wells, soil
borings, or test pits shown?

2.3.4 Is the facility a multi-component facility?
- 1f yes:

2.3.4.1 Are individual components adequately
. monitored?

2.3.4.2. Is a Waste Management Area delineated?

Is a site water table (potentiometric) contour map
included?

If yes,

2.4.1 Do the potentiometric contours appear logical
based on topography and presented
data? (Consult water level data)

2.4.2  Are groundwater flowlines indicated?

2.4.3  Are static water levels shown?

2.2.4  May hydraulic gradients be estimated?

2.4.5 Is at least one monitoring well located
hydraulically upgradient of the waste
management area(s)? :

2.4.8 Are at least three monitoring wells located
hydraulically downgradient of the weste
management area(s)?

2.4.7 By their location, do the upgradient wells appear

capable of providing representative ambient ground-
water quality data?

If no, explain.

(Y/N)

(¥/N)

(Y/N)

(Y/N)

YN

ey

(¥/3)

(Y/N)

Y™

(Y/N}

xny

(Y/N)

B-3



3.0 Soil Boring/Test Pit Details

3.1 Were soil borings/test pits made under the supervision
of a qualified professional? ‘ (Y/N)

If yes,

3.1.1 Indicate the individual(s) and affiliation(s):

3.1.2 Indicate the drilling/excavating contractor, if known

3.2 If soil borings/test pits were made, indicate the method(s)
of drilling/excavating:

Auger (hollow or solid stem)
.3ud rotar -
Alr rotary
Reverse rotary
Cable tool
Jetting

3

p

Other, ineluding excavation (explain)

10 .i'ﬂ"

3.3 List the number of soil borings/test pits made at the site

it

3.3.1  Pre-existing

3.3.2 For RCRA compliance

3.4 Indicate borehole diameters and depths (if different
diameters and depths use TABLE B-1).

3.4.1 Diameter:

3.4.2 Depth:

3.5 Were lithologic samples collected during drilling? (Y/2)

If yes,

3.5.1 How were samples obtained? (Check method(s))

Split spoon

Shelby tube, or similar
Roek coring

Diteh sampling

Other (explain)

{11

9 & & 0@
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INFORMATION TABLE B-1

BORING NO.

DEPTH

DIAMETER




3.6

4.0

4.1

4.2

4.3

3.5.2 At what interval were sampies collected?

3.5.3 Were the deposits or rock units penetrated
described? (boring logs, ete.)

If test pits were excavated at the site, describe
procedures.

(Y/N)

e ——

well Completion Detail

Were the wells installed under the supervision of a qualified
professional?

If yes:

4.1.1 Indicate the individual and affiliation, if known

(Y/N)

4.1.2 Indicate the well construction contractor, if known

List the number of wells at the site
4.2.1 Pre-existing

4.2.2 For RCRA Compliance

——t—

well construction information (fill out INFORMATION
TABLE B-2)

4.3.1 If PVC well screen or casing is used, are joints
: {couplings):

e Glued on
® Screwed on

S
———

4.3.2 Are well screens sand/gravel packed?

(Y/N)



INFORMATION TABLE B-2

WELL MO.

GROUND ELEVATION

TOTAL DEPTH

. WELL CABING

TYPE MATERIAL

DIAMETER

LEMGTH

STICK-UP

TOP ELEVATION

BOTTOM ELEVATION

WELL S8CREEN

DEPTH TOP/BOTTOM
TYPE MATERIAL
DIAMETER

LENGTH

SLOT SiZE

TOP ELEVATION

BOTTOM ELEVATION

OPEN HOLE OR
SAHD/GRAVEL PACK

DEPTH TOP/BOT'TGH
DIAMETER

LENGTH

TOP ELEVATION

BOTTOM ELEVATION
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5.0

5.1

4.3.3

4.3.4

4.3.5

4.3.6

4.3.7

4.3.8

Are annular spaces sealed?
If yes, deseribe:
s Dentonite slurry

» Cement grout
e Other (explain)

(Y/N)

s Thicknesses of seals

If "open hole™ wells, are the cased portions sealed

in place?(Y/N)

If yes, describe how:

- R el
Ara there gement surface szais?

If yes,

¢ How thiek?

Are the wells capped?

If ves,

o Do they lock?

Are protective standpipes cemented in place?

Were wells developed?
If yes, check appropriate method(s):

Air 1ift pumping
Pumping and surging
Jdetting

Bailing

Other (explain)

®> o 0 o

(Y/N)
(Y/N)

(Y/N)

Aquifer Characterization

Has the extent of the uppermost saturated zone

{aquifer) in the facility area been defined?

If yes,
5.1.1

5.1.2

Are soil boring/test pit lbgs included?

Are geologie cross-sections included?

(Y/N)

- (Y/N)

(Y/N) '

B-6



5.2 Is there evidence of confining {low permeability)

layers beneath the site? (Y/N)
If yes,
5.2.1 Is the areal extent and eontinuity indicated? (Y/N)

5.2.2 Is there any potential for saturated conditions
(perched water) to occur above the uppermaost
aquifer? (Y/N)

If yes, give details:

a) Should or is this perched zone being
monitored? (Y/N)

Explain

5.2.3  What is the lithology and texture of the
‘ uppermost saturated zone {aquifer)?

5.2.4 What is the saturated thickness, if indicated?

5.3 'Were static water levels measured? (Y/N)

If yes,

5.3.1 How were the water levels measured {check method(s)).

e Llectric water sounder
e Wetted tape
@ Alir line
@ Other (explain)
5.3.2 Do fluctuations in static water levels occur? (Y/N)
If yes,
o - 9.3.2.1 Are they accounted for (e.g. seasonal,
: { ~ tidal, etc.)? (Y/N)

If yes, describe:




L h. e

5.4

5.3.2.2 Do the water level fluctuations alter the
general ground-water gradients and flow

directions? (Y/N)
if yes,

0 5.3.2.3  Will the effectiveness of the wells to
detect contaminants be reduced? Ymy__
Explain

%

5.3.2.4 Based on water level data, do any head
differentials oceur that may indicate a vertical
flow component in the saturated zone? {Y/N)

If yes, explain

- Have aquifer hydraulie properties been determined? (Y/N)

If yes,
5.4.1 Indicate method(s):

e Pumping tests
e Falling/constant head tests
e Laboratory tests {explain)

————
e ——

5.4.2 If determined, what are the values for:

Transmissivity
Storage coefficient
Leakage
Permeability
Porosity

Specific capacity

]

5.4.3 In cases where several tests were undertaken, were
diserepancies in the results evident? . (Y/N)

If yes, explain

' 5.4.4 Were horizontal ground-water flow velocities

determined? {Y/N) '

If yes, indicate rate of movement

B-8



P

F

s | psmrey premas

6.0

6.1

7.0
7.1

7.2

Well Performance

If no, explain

Are the monitoring wells sereened in the uppermost aquifer? {Y/N)
§.1.1 Is the full saturated thickness screened? (Y/N}
6.1.2  For single completions, are the intake areas in the:

(check appropriate levels)

e Upper portion of the aquifer

e. Middle of the aquifer )

¢ Lower portion of the aquifer
6.1.3 For well clusters, are the intake areas open

to different portions of the aquifer? (Y/N)
6.1.4 Do the intake levels of the monitoring wells appear

to be justified due to possible contaminant

density and groundwater flow velocity? (Y/N)
Ground-Water Quality Sampling
Is a sampling (groundwater quality) program and schedule

- inecluded? (Y/N)

Are sample collection field procedures clearly outlined? {y/™)
7.2.1 How are samples obtained: (check method(s})

e Air lift pump

e Submersible pump

® Positive displacement pump

e Centrifugal pump

& Peristaltic or other suction-iift

pump

e Bailer

e Other (describe}
7.2.2  Are all wells sampled with the same equipment and

procedures? (¥/N)

7.2.3  Are adequate provisions included to clean equipment after

sampling to prevent cross-contamination between
wells?

(Y/N)

B-8
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8.0

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.0

9.1

9.2

9.3

8.4

If yes,

where appropriate)?

‘Are samples refrigerated?

adhered to?

If yes,

Indicate lab

tested for?

7.2.4 Are organic constituents to be sampled? (Y/N)
7.2.4.1 Are samples collected with equipment o
minimize absorption and volatilization? (Y/N)
If yes,
Describe equipmenf
Sample Preservation and Handling
Have appropriate sample preservation and preparation
procedures been followed (filtration and preservation
(Y/N)
C{Y/N)
Are EPA recommended sample holding period requirements
(Y/N)
Are suitable eontainer types used? (Y/N) .
Are provisions made to store and ship samples under
cold conditions (ice packs, ete.)? (Y/N)
Is a chain of custody control procedure clearly defined? (Y/N)
Is a specific chaiﬁ of eustody form illustrated? {Y/N)
8.7.1 Will this form provide an accurate record of
sample possession from the moment the sample
is taken until the time it is analyzed? (Y/N)
Sample Analysis and Record Keeping
Is sample analysis performed by a qualified laboratory? (Yy/N}
Are analytical methods deseribed in the records? (Y/N)
9.2.1 Are analytical methods acceptable to EPA? (Y/N)
Are the required drinking water suitability parametters
' (Y/N)
Are the required groundwater quality parameters tested for? {Y/N)

B-16



9.6

8.7

9.8

10.0

10.1

Are the required groundwater contamination indicator

parameters tested for? (Y/N)
Are any analytical parameters determined in the'field? (Y/N)
Identify:

‘¢ pH

& Temperature

e Specific conductance

e Other (describe)

<

Is a plan ineciuded to record information about each sampie

collected during the groundwater monitoring program? (Yy/N)
9.7.1  Are field activity logs included? ' Y/N)
9.7.2  Are laboratory resuits inciuded? ' /Ny __
9.7.3  Are field procedures recorded? | (Y/N)
9.7.4  Are field parameter determinations ineluded? (Y/N)

9.7.5  Are the names and affiliation of the field personnel

included? (Y/N)

Are statistical analyses planned or shown for &ll water

quality results where necessary? - (Y/N)

9.8.1 Is an analysis program set-up which adheres
to EPA guidelines? (Y /N)

9.8.2 Is Student's t-test utilized? (Y/N)
If other evaluation procedure used, identify

9.8.3  Are provisions made for submitting analysis reporis
to the Regional Administrator? (Y/N)

Site Verification

Plot Plan indieating the locations of various facility
components, ground-water monitoring wells, and surface

waters? (Y/N)

10.1.1 Is the plot plan used for the inspection the same &s in
: the monitoring program plan documentation? {(Y/N)

If not, explain .

B-11
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10.1.2

10.1.3

10.1.4

10.1.5

10.1.8

10.1.7

Are ail of the components of the facility identified
during the inspection addressed in the monitoring program
documentation? (Y/N)

if not, explain

If yes, explain

Are there any streams, lakes or wetlands on or

adjacent to the site? (Y/N)

If yes, indicate distances from waste management areas

Are there any signs of water quality degradation

evident in the surface water bodies? (Y/N)

Is there any indication of distressed or dead.

vegetation on or adjacent to the site? (Y/N)

If yes, explain

Are there any significant topographie or surficial
features on or near the site {e.g., recharge

or discharge areas)? (Y/N)

If yes, explain

Are the monitor well locations and numbers in
agreement with the monitoring program ‘

documentation? (Y/N)

If no, explain

10.1.7.1 Were locations and elevations of the monitor
wells surveyed into some

known datum? (Y/N)

'If not, explain

B-12



10.1.8

10.1.9

10.1.7.2 Were the wells sounded 10 determine total
depth below the surface? (Y /N)

If not, explain

10.1.7.3 Were discrepancies in total depth greater than
two feet apparent in any well? (Y/N)

If yes, explain

Was ground water encountered in all monitoring

wells? (Y/N)

1f not, indicate which well(s) were dry

Were water level elevations measured during the site

visit? Y /n)

If yes, indicate well number and water level elevation

If not, explain

B-13



APPENDIX - C

GROUND-WATER QUALITY ASSESSMENT PROGRAM

INFORMATION FORM




CGRAM

Company Nam e:
————
Company Address:

Inspectopg Name;

;i Date; _

1.4 Backeroung

L1 List the constituents ieonmmnants} originating from the

ea: (use separate Sheet

waste management ar
if Necessary

®  upgradient monitoring wejig (Y/N)
®  downgradient monitoring weljs

1.2.1  List o indicate on g map the

1.3 Wersa the significant inep

1.4



Contaminant Characteristies

2.1 If available, list the chemical and physical properties
of the contaminants which have been detected in the
ground water: (density, solubility, ete.). Include on a
separate sheet if list is extensive

3.0 Implementation of the Assessment Program

3.1 Has the extent of the migration of hazardous wastg or
hazardous waste constituents been determined? (Y/N)

If yes,
3.1.1 Indicate how: (check appropriate method(s))

¢ additional ground-water monitoring
wells

e geophysical methods

e computer simulation

e other, explain

3.2 Were monitoring wells instailed? (Y/N)
If yes,

3.2.1 Record monitoring well/peizometer
completion data on INFORMATION TABLE
Cc-1.

2.2.2 Were well clusters (nests) used or were wells
with multiple intake areas constructed? Give
details

‘3.9.3  Show the numbers and locations of the additional
- wells/peizometers on a site map.

3.2.4  Are the locations of the wells/piezometers justified
in view of the water table or potentiometric
surface map? {Y/N)
Give details

C-2



INFORMATION TABLE C-1

WELL HO.
GROUMD ELEVATION

TOGTAL DEPTH

WELL CABING

TYPE MATERIAL

DIAMETER

LEMGTH

STICK=-UP

TORP ELEYATION

BOTTOM ELEVATION

WELL SCREEN

DEPTH TOR/BOTTOM

TYPE MATERIAL

DIAMETER

LENGTH

BLOT SIZE

TOP ELEVATION

BOTTOM ELEVATION

OPEN HOLE OR
SAND/GRAVEL PACK.

DEPTH TOP/BOTTOMK

DIAMETER

LENGTH

TOP ELEVATION

BOTTOM ELEVATION




ih—.ui
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3.3

3.2.5

3.2.6

Are the depths of the monitoring wells/
piezometers justified due to the relative
characteristies (e.g., densities) of the contaminants?
Give details

(¥/M)

List any other methods (e.g., soil sample analysis)
used to doeument the extent of the contamination.
{(use separate sheet if necessary)

Has the rate of contaminant migration been determined?

If yes, what is it and how was it determined?

(Y/N)

3.3.1

3.3.2

~ Give detalls

Does the rate of migration differ for various
contaminants? ‘

(Y/N)

If known, what is the cause (reason) of (for) this
differential in migration rates?
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WAIVER DEMONSTRATION TECHNICAL INFORMATION FORM







APPENDIX D

WAIVER DEMONSTRATION TECHNICAL INFORMATION FORM

Company Name: Férﬂ!w M‘.em, Pﬁrﬁ { £; EPAID.3: MID Q2mE L8 tl
Company Address: {1259 @@&’wfﬁéaj 521.19{
Alen Dok, M| yBad

Inspector’s Name: Mcﬁv} fe{ : Date: 5-(5-88

1.0 Site Characterization

Regional Map (U.S.G.S., 7.5 min. Topographic Quadrangle Map, or similar)
showing facility location with water supply wells near the
facility indicated.

1.0.1  Are there discharging wells near the facility? VLN &

if yes, give distances to wells

1.0.1.1 Whieh aquifers in the vicintiy provide water
suppiies? re
{

1.0.1.2  What is the estimated withdrawal (diversion)
rate from these aquifers? AL a—
—

1.0.2  Are there any streams, rivers, or lakes nez

the facility? (Y/N) ¥

1.0.2.1 If so, indicate approximate distances from
the facility._ fouge Kivec = Z mile

jal;rf A ﬂ'{fé’ﬁ) Dfﬁ{ﬂ 506"

1.1  Regional Hydrogeologie/Surficial Geologic Map

-‘_ 1.1.1 Is the surficial geclogy adequately illustrated? (Y/N) ‘?{éﬁ,

1.1.2  Are areas of recharge/discharge shown? (Y/N) \/f¢€S

1.1.3  Is regional groundwater flow direction indicated? (Y/N) \/€5
= | '

1.1.4  Are the water table or potenticmetric

contours logical? (Y/N) ';1’5




o,

1.2

1.3

2.0

2.1

Map of Facility (seale at least 1" = 200", showing the locations of
facility components (e.g., surface impoundments, and disposal
areas), and groundwater monitoring wells, springs, seeps, streams, etc.

1.2.1

1.2.2

Is the facility a multi-component facility? (Y/N) ﬂf/

Are locations of test borings (or pits) and observation
wells shown? : (Y/N) ¥

1.2.2.1 Are borings, pits, or wells located in or near

_the waste management area? (Y/N) ?{

If yes,
1.2.2.2 Do the borings, pits, or wells appear to be
of such number, and depth to adequately
characterize the substrate? (Y/N)} N

Give brief detail

Boring Logs and Geologic Cross Sections
1.3.1 Are there logs of the borings or test pits? (Y/N) __>L
1.3.2 How are the sub-surface materials described:
(check as appropriate) :
1.3.2.1 Unified Soil Classification System _\L
1.3.2.2 1U.S.D.A. Soil Classification System
1.3.2.3 Burmeister Classifiéation System _
1.3.2.4 Other (explain}
1.3.3  Are geologic cross-sections included? (Y/N) %
1.3.4 Is there evidence of confining (low permeability) ,
layers beneath the facility? (Y/N) _>L

Waste Characterization

Has the waste material been stabilized in any way to preclude - ‘
the potential of leachate being generated? (Y/N) A[

If yes, briefly explain methods




2.2 Have specially engineered features been incorporated
into the facility design to minimize the migration of

leachate? (Y/N) AN

If yes, briefly explain

3.0 Water Balance

3.1 Is precipitatien data ineluded?

3.1.1  How is it tabulated? (check one)

Daily
Weekly
Monthly
Annually

® & & @

K|

. 3.1.2  Source of data {check one}

@ U.S. Weather Service

¢ State Agency

® Other Source
Identify

1]

3.1.3  Length of record, in years

3.1.4 Distance of measuring point from the

facility
3.2 Is actual evapotranspiration (AET) data ineluded? (Y/N) {5[
3.2.1 Is the source of AET data indicated? (Y/N)

If yes, give reference

3.3 Is run-off ealculated? (Y/N) A
3.3.1  Is the technique referenced? (Y/N)

If yes, give reference

3.4 s infiltration data included? (/% _Al
3.4.1  Is source of data referenced? (Y/N)

If yes, give reference




3.5 Is there a positive net infiltration recorded? (Y/N)

If yes, how much?

4.0 Unsaturated Zone Characteristics

4.1 Has the applicant demonstrated that the unsaturated rmnosT qu ,*-,Q,\
zone will isolate any waste derived leachate from the wgt-pe'; '
table, chemically or physically?

) (Y/N) ?
Briefly describe mechanism(s) f—!(;’ f /0~ c/;m - ﬂ(cﬂmmg- g—/@(
o Palore tr‘l{ﬁﬁj{é‘—-’% _M\f‘oml\ C.étu Z Mﬂp/é//rru—.
{ ‘J </ J /

4.2 Physical Properties

4.2.1 Has the applicant defined the unsaturated thickness

and aresl variability? (Y/N) >{

Briefly describe

4.2.2 Has the primary and secondary porosity (if any) of the
unsaturated zone been deteérmined? | (Y/N) _AYJ

Briefly describe

4.2.3 Have hydraulic ¢gnduetivity curves for each sediment
type ecomprising the unsaturated zone been

established? (Y/N)__ Y

4.2.4 Have textural analyses been performed? (Y/N) _>L
4.2.5 Have bulk densities been estimated? (Y/N) %
4.3 Chemical Properties
4.3.1 Has cation exchange been cited as an o
attenuation means? ' (Y/N) _AZ
If yes,

4.3.1.1 Type of clay

4.3.1.2 Percent of clay

4.3.1.3 Percent of organies

4.3.1.4 pH of materials




5.0

5.1

5.2

- 5.3

2.4

4.3.2 Have other attenuation mechanisms, if any, been
adequately explained?

If yes, cite mechanism:
4.3.2.1 Biodegradation
4.3.2.2 Complexation

4.3.2.3 Precipitation
4.3.2.4 Chelation
4.3.2.5 Other

Saturated Zone Physical Characteristics

Have the saturated zone hydrologic properties been
determined?

If yes, were pumping tests performed to determine (check
appropriate determinations and give results)

3.1.1  Transmissivity —

(Y/N) _AZ

(Y/N) ¥

5.1.2  Hydraulie Conductivity —

5.1.3  Storage Coefficient - T

5.1.4  Leakage ' -

How many tests were performed? ég'g{fr

5.2.1  The duration{s) of test(s)

5.2.2  The length(s) of the recovery test(s)

Were other insitu tests performed?
{(check appropriate tests)

5.3.1  Falling head tests

5.3.2 Constant head tests

5.3.3  Packer tests

5.3.4 Other

Explain

(Y/N) A/

Was the saturated thickness determined?



et -——

Ltabudd -

5.5 Are static water level measurements included?

5.6

5.7

5.8

6.0

6.1

Is a site water table {equipotential) contour map included?

5.6.1 Does the contour map appear logical based on the
presented data and topography?

5.6.2 Are groundwater flowlines indicated?

5.6.3 Are hydraulic gradients included?

5.6.4 Are flow velocities included?

Is there any indication of vertical flow in the saturated zone?
Saturated Zone Chemical Properties of Ground Water

5.8.1 Have water quality analyses been performed to
establish background data?

5.8.2° Dues backgro.und infocmation indicate that the
aquifer may be degraded in any way?

Computer Modeling

Was a computer simulation utilized in the demonstration?

Check appropriate model:

- 6.1.1  Mass transport

6.1.2 Flow model
Type of model? (check appropriate type)
6.2.1 Numerical

6.2.2  Analytic

P

623 Reference for model?  [Didlusion analiss - Dy Dore A

(Y/N) _¥_

(Y/N) ‘

(Y/N) _/\/
(Y/N) _/V

(Y/N) _>L

‘A'rd-j ~ Pfo)ces‘s‘o:: u 2 M = D‘cli?"l-o?(; (:u/ 6/5.-;«(’(’:'{3

6.2.4 Does the data appear to warrant the use of modeling
techniques? .

If not, explain

(Y/N) >{

D-6
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HYDROGEOLOGICAL EVALUATION

The facility was issued & partial waiver to the groundwater
monitoring requirements of 40 CFR 263 Subpart F by U.S. EPA
in 1985. This partial waiver consists of the following:
Arnual monitoring of wells 5-D, 5-%, 2-D, 2-8, 10Z-D, 103-b,
amd 104-D foar cadmium, cyanide (complexed), hexavalent
chromium, lead, napthalene, nickel, phenol and static water
level.

The facility was issued an operating license under Michigan
Act &4 in 1982 which reguivred a full groundwater monitoring
program. This requirement,; as well as many others, was
contested by Ford. As such, they were not required to comply
with that program until such time as a contested case hearing
was held to resolve the matter. To date, no such hearing has
been held and Ford has not monitored the site groundwater as
reguired by their operating license. The reguirements of the
U.S5. EPA partial waiver have been met.

Ford submitted a reapplication for a new operating license in
1986. As part of this application, they reguested a waiver of
the groundwater monitoring reguirements under R299.9611(3)(b)
and 40 CFR 264.%0(b){4}.

Both Act &4 and RCRA contain provisions for waiving the
requirements of a groundwater monitoring system for land
disposal facilities which are located in areas with favorable
geological conditions. A waiver is to be granted when the
Director finds that there is no potential for migration of
liquid from the regulated unit to the uppermost agquifer
during the active life of the regulated unit (including the
closure period) and the post-closure care period.
[R292.2611(3)(b) and 40 CFR 2&4.90(b){4)]

MDNR intends to grant the waiver reqguest. The remainder of
this report will discuss the site conditions and investigat-
ions performed which are the basis for the granting of the
waiver.

Discussions have been ongoing for the lest five years between
the company and MDNR in order to develop a sufficient data
hase for a determinatieorn to be made regarding the usefulness
of monitoring the "uppermost" aguifer. Site conditions have
been shown to include a minimum of thirty feet of natural
clay beneath the lowermost portion of the landfill. This
clay possesses a hydraulic conductivity of 6.0x10-% cm/sec or
less at all points. The "uppermost” aquifer is located
approximately 70-85 feet below ground surface and is composed
aof one to six feet of medium sand. It is highly confined with
a potentiometric surface at or above ground level. There are
nc known domestic wells completed within this aguifer due to






poor water guality and yield. The company was asked to
demonstrate the existence of the upward gradient throughout
the confining clay unit. The installation and monitoring of
three pilezomeier nests has demonstrated the existence of an
upward gradient of 0.1 to 0.2 ft/ft through the clay unit
from the uppermost aquifer. Modelling has also been performed
by Dr. Donald Gray (University of Michigan) to evaluate the
significance of chemical diffusion. This modelling has shown
that it will take approximately 1000 years for ieachate
constituents to reach the uppermost aquifer at 1/100th their
original concentraticon. These numbers are based on wWorst case
scenarios of a failed leachate collection system and no
adsorption of chemicals on the spil matrix.

It should be noted that other early detection monitoring
systems will be in-place to assure no leakage from the
regulated units. They include:

-Surface Water monitoring

~-5pgil monitoring

~Air monitoring

~Lysimeter monitoring (Cell I}

-Leak Detection monitoriné {Cell I1:

—Potenticmetric monitoring of the uppermost aquifer will be

required on & regular basis to verify that the conditions
on which the waiver is granted do not change.

+J
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GLACIAL DRIFT THICKNESS MAP OF
WAYNE COUNTY, MICHIGAN

by
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TOPOGRAPHY OF THE BEDROCK SURFACE
OF WAYNE COUNTY, MICHIGAN .

by
ANDREW J. MOZOLA
Wayne State  University-I96T
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REPLY TO THE ATTENTION OF:

SHE-12

Ben C. Tretheway, Manager
Mining Properties Department
Ford Motor Company

3001 Miller Road

Dearborn, Michigan 48121

Re: Ford Allen Park Clay Mine
Groundwater Monitoring Waiver
MID 980 568 711

Dear Mr. Tretheway:

This letter is in response to the groundwater waiver demonstration for the
above-referenced facility. The waiver demonstration was complete on receipt

of the revised introductory page dated October 10, 1985, by the United States
Fnvironmental Protection Agency {(U.S. EPA)

The waiver has been reviewed by the Resource Conservation and Recovery Act

{(RCRA} Enforcement Section. From our review, we feel that the groundwater
monitoring requirements as specified in Subpart F of 40 CFR 265 may be partially
waived for the Ford Allen Park Clay Mine facility. This is based on a low poten-
tial for migration of hazardous wasie or hazardous waste constituents from the
facility via the upper-most aquifer to water supply wells or to surface water.
The acceptance or denial of a waiver is based primarily on site-specific
hydrogeology. A partial waiver was accepted for the above-referenced facility
based on the following hydrogeological findings:

1. Lacustrine clay directly underlies the site to a depth of
approximately 25 to 80 feet. It is predominantly (CL) soil,
15 to 25% sand, and hag a vertical cgefficient of permeability
ranging from 1.8 x 10-° to 4.1 x 10-°¢ ¢m/s and a hgrizontai
coefficient of permeability ranging from 3.6 x 10° to 8.2 x 10-8
em/s. The clays are saturated with water which appears to be
from the underlying aquifer. Horizontal hydraulic gradients
within the clay are minimal except in the upper 10 feet, where
flow is to the north. Vertical hydraulic gradients are upward.

2. The uppermost aquifer underlies the lacustrine clay. It is a sand
layer ranging in thickness from 1 to 6 feet. It contains slightly
mineralized water with total dissolved solids of approximately

BAZ.%XASTE DIV

- e o= s L0






1500 mg/1. It is artesian with a piezometric surface several feet
above the land surface.

3. Runoff from hazardous waste areas is collected within the cells,
sampled, and put into the Detrpoit sanitary sewer system.

4, There are no groundwater withdrawal wells in any formation within
a 3 mile radius of the facility.

Because this letter represents the acceptance of only a partial waiver, some
groundwater monitoring must be implemented in order to detect any hazardous
constituents that may have entered into the groundwater. An appropriate monitor-
ing plan would be annual sampling and static water level measurements of upgradient
wells 5-D and 5-S and downgradient wells 2.0, 2-S, 102-D, 103-D and 104-D for the
following waste-specific parameters: cadmium, cyanide {complexed), hexavalent
chromium, lead, napthalene, nickel, and phenol. Results from the sampling should
be submitted to the U.S. EPA with a short discussion pertaining to the results.

Sampling should commence immediately with the results submitted to the U.S. EPA
by February 28, 1986.

This letter approves the partial waiving of groundwater monitoring requirements
as specified in Subpart F of 40 CFR 265 only and does not endorse or represent
support for the waiving of groundwater monitoring requirements of 40 CFR 264 in
any way. Any additional information pertaining to the hydrogeology or ground-
water quality of the site that becomes available may result in this partial
waiver acceptance being reconsidered.

Also note that the complete groundwater waiver demonstration, including the water
balance calculation, piezometer study, hydrogeological study, contaminant trans-
port study, and all other exhibits must be kept at the facility (40 CFR 265.90(c)})-
Please contact Marian Barnes of my staff at {312) 886-7568, if you should have

any questions regarding this matter.

Sincerely yours,

William E. Muno, Chief
RCRA Enforcement Section

cc: A. Howard, MDNR
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Rouge B8teel Company
3001 Millexr Road
Dearborn, Hichigan 46121

RE: Vertical Hydraulic Gradlents
Rllen Park Clay Mine Landfill

Dear Mr. HMiller:

L
in sccordance with your reguest, we have completed the instal=
lation of piezometers and the evaluation of the hydraulic
gradients in the natural clay deposit at the Allen Park Clay i
Mine Landfiil. This work was performed in general accordance
with our proposal, dated October 22, 1984, and was authorized ’
by you on January 16, 1985. The information, evaluations and
conclusions presented herein have been prepared according to
generally sccepted geotechnical engineering practices and are
provided for the exclusive use of the ford HMotor Company., the

5.6, Environmental Protection BRgency and the HMichigan Depart-
ment of Natural Resources.

S

BACKGROUND

The general subeoil profile &t the site consiste ©of an upper
sand, replaced by £ill in some areas, underlain by an extensive
silty clay deposit which is, in turn, gnderlain by a lower sand
deposit. This jover sand is sometimes found in conjunction
with & highly overconsclidated clayey gilt deposit, locally
termed hardpan. On the basis of the information obtained
during the piezometer installation described herein as well as
information presented in & report entitled Bydrogeologic Study-
Allen Park Clay Mine, by HMichigan Testing Engineers {HTE] and
Jated Wovenber 24, 1981, the thickness of these deposite at the

jocation ©f the three piezometer nest locations can be des-
cribed &5 follows:

. -Dpper Bands - 3 to 7 feet
. Bilty Clay - $5 o 70 feet
odevwer Bands -~ 3 o 6 feet O mOre

Groundwater levels -have -been monitored im the upper and iower
sendE @t the site for et .least.several years (MTE, 1981).

, shege levels indicate that shere is & saturated -sone im &he
Q mppey Sand, at least ©op @ geasonal basis. - The leover Band

containe groundwster under mrtesian gpressure, with ‘?iazmt_tge
-jevele &t or above the ground suiace. DA T et

"GEOTECHNICAL - RYDROGEOLOGICAL ~TOOFING - AND CONSTRUE

oA ?f_f:f,:t" T

4 IMATERIALS CONSULTANTS
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Baged upon these data, an upward hydraulic flow gradient has
been conesidered by Rouge Bteel Company (in permit submittals)
to ezxist at the site. In other words, groundwater &pparently
flows from the lower sand upward throvgh the cley deposit to
the upper sand. #Hichigen Department of Natural Rescurces
- {MDNR) staff have reguested that the existence and direction of
natural flow gradients within the clay deposlit at the eite be
confirmed with the uvse of three plezometer nests wherein
Plezometric pressures at various depths within the cleay
depoeit would be monitored. Because of this request by HMDNR
staftf, Rouge Steel Company retalined Reyer, Tiseo & EHindo, Ltd.
{NTH) to install and monitor such & plezometer system.

PIEZOMETER SYSTEM

The plezometer system conslstswwf a plezometer instelled near
the top, middle &nd base of tlie natural clay deposit beneath
the site. This grouping of three, considered a "nest®, has
been duplicated at three different locations on the site,
resulting in a total of nine plezometers set im the clay
depogsit. Each nest is located near an existing monitoring well
pair, consisting of a shallow and a deep well. Their approxi-
mate locations are presented on the Plezometer Kest Location
Plan, Plate 1. Each plezometer is identified first by the
number of the well pair and second by position in the nest, 1
indicating deep with 3 being shallow.

The drilling and plezometer installation was performed by West
Michigan Drilling during the period of February 13 through
Pebruary 20, 1885 under the full-time supervision of personnel

from HTHE. Ground surface and top of casing elevations have
been provided by Rouge Steel Company.

A trailer-mounted CME-55 drilling vig with 8-inch diesmeter
hollow-stem augers was used to drill the piezometer holes. A
limited number of soil samples were recovered to identify the
depth of the upper sand/clay interface and to verify the soil
type at the placement depth. The locations of samples re-
covered are reported on the logs.

Boil conditioms encountered in the test borings were visually
evaluated in the field and are presented on the individual Logs
of Piezometer Installation, Figures 1 through $. In addi-
tion, the logs present data relating to drillimg methods, 4
personnel involved 2nd grouting procedures. %The stratification |
linez shown on the logs represent the eapprozimate boundary
between soil types but the tranzition may be gradual. -General ﬁ

- Rotes describing the momenclature used in the logs amre aleo
dncluded herein as Exhibit 1.

4he general procedure for the plezometer imstallation involved
-'arillang down to a2 depth of one _fToot below the desired tip

NEYER, TISEO & HINDO, LTD.
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placement elevation. A sample was taken at this point to
verlfy the characteristice of the soil within which the plezo-
meter wes to be instaellied. The augers were then removed
until only ten or fifteen feet remained in the hele. Eilica
sand was then poured into the bottom of the hole until the sand
backfill reached the desired tip elevation. The plezometer was
inserted and an additional two to three feet of the hole was
filled with sand. Bentonite pelleis were placed to provide a
gesl, in some cases, and the hole was then grouted to the
ground surface with non-shrinking cement grout. A four foot
gection of 5-inch dlameter Schedule 40 PVC cesing was posi-

tioned at the ground surface to protect the leads of the
plezometers.

The plezometers are pore-pressure transducere which convert

£luid pressure in the soil to%gneumatic pressure which can be

monitored at the ground surfeve using a compressed nitrogen
gource. They are a pheumatic, diaphragm type with a Norton

lundum f£ilter and triple tubing and are manufactured by SINCO,
Model Ho. 514178,

PIEZOMETRIC DATA EVALUATION

The plezometere and assocliated well peirs were monitored by
personnel from NTE on several occasions. This data is pre-
sented in Table 1. The data obtained on the last date shown in
Table 1 indicates that the pore water pressures adjecent to
each piezometer had achieved near-equilibrium or stability
after heving been temporarily disturbed during drilling for the
plezometer installations. This latter set of data has there-
fore been chosen for presentation in Plates 2 through £,
entitied Piezometric Data Illustration, Rest Bo. 2, 5 and 10,
regpectively. Hote that in preparation of these illustrations,
the shallow wells have been depicted as yielding water levels
representative of the water levels in the upper sand even
though they were completed im clay. This is considered appro-
priate because the available datz (MTE, 1981) on these shallow
wells indicates that they were constructed with a sand-filled
borehole annulus, thus effecting a hydraulic connection between
the upper sand and the shallow well screens. In addition, the

upper sand and lower granulasr deposits were assumed to possess
little or no verticel hydraulic gradient.

Evaluation of the data presented on Plates 2 through 4 yields
Beveral important observations:

- & pronounced wpward hyﬁraulic.gzaﬁient is spparent at
all three locations.

NEVER, TISEO & HINDO, LTD.
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e The upward flow gradient in the clay Beposit is very
nearly linear, suggesting & somewhat homogeneocus
deposit, at least with regard to vertical hydraulic
conductivity. Similarly, 211 three iocations yield

upward hydravliec gradients that are of the game
general magnitude.

@ There appears to be some discontinuity of the hydrau-
lic gradient with regard to plezometric levels in

the upper and lower sand, mWOSt probably due to
gseasonal variability.

7o elaborate, it can be seen that the estimated upward hydrau-
lic gradient in Nest RWos. 2, 5 and 10 are 0.21, 0.11 and 0.20
ft./ft., respectively, based golely upon the plezometric data
in the clay deposit. If we gstimate the upward hydrasulic
gradient on the basis of the Eiezometric levels in the upper
and lower sand deposits, these values are 0.19, 0.12, &and 0.10,
vegpectively. The differences petween these two sete of
hydraulic gradient data may be related to higher than normal
water levels in the upper sand due to the seasonsl weather
conditions (snowmelt) which preceded the acquisition of the
subject data. Hence, the hydraulic gradients based upon the
piezometric data in the clay deposit most probably reflect the
"normal® conditions, since these piezometric levels should be
far less responsive to seasonal variations.

The deep well at WNest No. 10 is yielding water levels lower
than expected on the basis of the piezometric levels observed
in the clay. When originally installed inm March, 1978, this
well was reported {HMTE, 1981) to exhibit piezometric levels
pear Elevation §02. This would correspond very well with the
plezometric data im the clay. According to information from
Rouge Bteel Company, the piezometric level in this well dropped
guddenly in 1982. The well was gubsequently damaged in the
spring of 1%83. Hence, it is impossible to ascertain from

available data whether the piezometric level currently observed
in this well is erroneous.

The hydraulic gradiente depicted on Plates 2 through 4 can be
used to estimate a piezometric level at the same elevation in
each locatiocn. Choosing Elevation 560 for instance, such an
estimation yields piezometric levels of 589.2, $%92.6, and 589.7
at Best Nos. 2, 5, and 10, vespectively. This suggests that &

wery gradual horizontal hydraulic gradient may exist within the

tley Beposit, at least with respect %o the date of plezometer

-monitoring. The direction of this gradient is essentlally
‘morthward. However, it :should -be moted that the pessible

welocity of fiow and/or guantity of flow in 2 horizental
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direction within the clay deposit due to thie gradient would be
very emall, egpecially in comparison to verticel migration or
horizontal flow in the underlying granular deposit. - It should
8i€0 be noted that the past excéavation snd £illing activities
on the site have, or will, distort horizontal and vertical flow

conditions in the clay depoeit in the immediste vicinity of the
excavations.

in & report entitled "Containment Integrity of Allen Park Clay

Mine/Landfill® (July, 1983}, Dr. bonald B. Gray discussed the
Upward hydraulic gradients at the subject site, with particular
emphasis on the potential for downward contaminant migration
despite upward hydravlic gradients. In that report, he evalu-
eted such potential conteminant migration under upward hydrau-
lic gradients imposed by the landfill excavation. He went on
to discuss & "woret case® where the upward gradient would be

spproximately 0.3 ft./ft. if leachate levels in the landfill
were allowed to reach the ground surface.

The &ata presented herein indicate upward hydraulic agradients
through the native, undisturbed clay deposit to be roughly 0.1
to 0.2 ft./ft. If the thickness of the clay deposit is reduced
due ;to excavation and leachate levels within the landfill are
precluded from exceeding the water level in the sand at the

gurface of the site, then the lmposed upward gradients will
spproximate or exceed his "worst case®, i.e. his lowest

gradient. Hence, maintenance of leachate collection systems
will help assure that vertical flow beneath the landfill cells

is upward, with induced hydraulic gradients gimilar to those
presented by Dr. Gray {(1983).

1f you have any questions, please do not hesitate to contact
uso N

Very truly yours,

NEYER, TISEO & HINDO, LID.

é&)i;gu;ﬁ“ ggL“ EES;;%;;;;;;;;:%

Wayne R. Bergstrom, P.E.

I8 /WRB/ PP
fttachsents

EO & HINDO,LTD.
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NEYER, TISEO & HINDC, LTD.

GENERAL NOTES
TERMINOLOGY

Unless otharwise noted, afl terms utilized herein refer 10 the Standarg Definitions presented in ASTH D 853

PARTICLE SIZES

Boulders - Greater than 12 inches (305nwa}
Cobbles - 3inches {76.2mm) 10 12 inches (305mm)
Gravel - Coarse - 34 inches {19.05mm) to 3 inches (76.2mm)
Fine « Mo 4 - 316 inches {4.75mm) 10 34 inches (15.05mm)
Sand Coarse - No. 10 {2.00mm) to No. 4 {4.75mm)
aedium - No. 40 (0.425mm} to No. 10 (2.00mm)
Fing - o, 200 {0.074mm) io No. 40 {0.425mm}
SiR - D.005mm to D.074mm
Clay - Less than 0.005mm
COHESIONLESS SOILS
Classification % - Denshy Rolative Approximste
The mejot 80il constituent is the principal noun, ¢ Classification Density % Range of ()
i.e. sand, 8ill, gravel. The second major soil Very Loose B-15 0-4
constituent and other mngr constituents are
reporied as foliows: Loose 16-35 5-10
Second Major Constituent  Biinor Constiivents  Medium Compact 36-85 $1-30
' (percent by weight) {percent by waight)
Trace - 110 12% Trace - 110 12% Compatct 86-85 31-50
Adiective - 12 10 35%  Litlle- 12 1o 230 veTy Compadt 86-100 Over 50

(clayey, sitty. elc.) Betative Density of Cohesionless Soils is based upon the evaluation of
the Standard Penetration Resistance (N}, modified as required for
depth gftects, samgling efiects, etc.

Some - 23 t0 33%
And - Over 35%

COHESIVE 5005

H elay content i sufficient 80 thai clay dominates soil properties, tlay becomes the principal noun with the other major soil
constituant as modifier; Le., sity clay. Other minor soil constituents may be included i accordence with the classification
braakdown for cohansionless soils; i.e., silty clay, trace of sand, little gravel.

Unconfined Compressive Agpromizste
Consistency Strength (psf) Range of (W)
Very Soft Beiow 500 0-2
Soft B800- 1000 3-4
bedium 1040+ 2000 5-8
St 2000-4000 8-38
Very Stlf 4000-8000 16-30
Hard B000- 16000 31-50
Very Hard Orvar 16000 Over 50

ConsistmofmhwvesoﬂsEmwmmlmtmmmmmmﬁmbWMrwmmm
the Standard Penstrstion Resstance (i¥).

SANMPLE DESIGNATIONS

Auge: Sampls - Directly trom super Sight.
discallaneous Samples - Bottie or Bag.

Split Spoon Sample with Liner nsert - ASTM D 1588

Limer Sample S with tingr ingert 3 inches & langth. :
Shafioy Tube Sarmple - 3 inch diameer uniess otherwiss noisd. ;
Pigton Sempie - 3 inch diameter unless oiherwise noted. t
Bock Core - WX come urdess otherwise noted. ;

2326"RE

rivon 0 ‘

wwmamwwmmamwm‘mws
WMWMWW.MWW&MWWNWWWM SrBkE B
g By Pamatratine, Resistaneg BD - C







"LQG OF PIEZOMETER INSTALLATION

GROUNDWATER DATA

ELASSIFICATIONS BY:

Piezo-
NEYE . METRIC
YG?Qg;ii?zigmmlLTn DATE |ELev, COMMENTS
SUBSURF ACE PROFILE| SCHEMATIC (FEET)
2-20-B5| 578.2
GROUND SURFACE 2-21-85 589.6
) 3-01-85¢ 593.7
ELEVATION: 591.4 3.08-8
590 L=% TOPSOIL: Dark LL2p’; 3-11-85 584.4
4\ Brown SILTY / D’-/ﬁ 3:22:82 %gg%
1 SAND with ; a4/ .
,'f\i Ropts. /r X
/ ) |
580 ’ oose Brown SILTY E
1. SAND. _
L / |
i
i e
570- t E 3
4 ',l ]
560] - 5 SrARTED: 7-19-85
- | NON-SHRINKING
COMPLETED: 2-19-85
t | CEMENT GROUT. INSPECTOR: A. Al-Saati
Very Soft to Soft DRILLER: b. Klitz
Gr:g .?ILTY C‘\;AY A CONTRACTOR: West Michigan Drilling
550)- 4 Sard. o0 | EQUIPMENT: Trailer mounted CME-55
R ) PiezomETER TYFE: Ppeumatic operated
SINCO Model Mo. 514178
% |
{
54() !
i S44  ROTES - Continued
L 5. Soil descriptions were based upon
-3 4 SARD. visual identification of the auger
‘0O spoil as well as the limited number
530 S of samples noted above.
- _ ¢zel IIP ELEVATION: 531.4
£20 ROTES:

1. Piezometer leads protected by 4 foot
lenoth, S-inch diameter, Sch 40 PYC
casing at the ground surface.

2. Piezometer tip set at 60.0 feet below the
ground surface. _

3. Drilling utilized 8-inch diameter hollow-
stem sugers. 1

4. Samples were recovered from depths of
2.5 f+. §.0 ft and £2.5 Ft.

MEYER, TISED & HINDO, LTD.
COoRBTING ENGHEERE
WG VO GRS M. AWEBISETON 1ELLE B S0

“PIESOMETER NG, o=l

ALLEX PARK CLAY MINE LANDFILL
ALLEN PARK, MICHIGAN

{arrroves o d3<  ipare: 3-B-85

B AP Fib S encaivs pEa T  on S






LOG OF PIEZOMETER INSTALLATION

GROUNDWATER DATA

L ASSIFICATIONS BY:

j. Piezometer leads protected b 4 foot
iength, 5-inch diameter, Sch 40 PVL
casing at the ground surface.

2 piezometer tip set at 40.0 feet below
the ground surface.

3. Drilling utilized 8-inch diameter
hollow-stem augers.

4. Samples were recovered from depths of
2.5 ft., 5.0 ft. and £2.5 ft.

P1E2O -
NEYER, TISEO & RINDO, LTD, DaTe gf;'c CoOMMENTS
GENERALIZED awgﬁ
. SUBSURF ACE PROFILE; SCHEMATIC
2-20-85 | 586.9
GROUND SURFACE 2-21-85 | 588.3
-- | ELEVATION: 591.4 §~01-85 591.0
5g0SZ] - TOPSOTL:  Dark /—={ | & -08-85 1 591.0
. Brown SILTY / 3-11-85 } 590.7
A\ canD with [ 49 ) 3.22-85 | 591.0
+;/1 | LRoots. / 1
| Y pose Brown SILTY |
: SAND. ‘
5801 | l
|
| N e
5104/, ] i ] NON-SHRINKING °
S /| CEMENT GROUT.
} |
f | Very Soft to Soft
5604 Gray SILTY CLAY STARTED: 2.19-85
- ' with Trace of COMPLETED: 2-19-85
Sand. INSPECTOR: B. Al-Saati
- DRIGLER: 0. Klitz
B CONTRACTOR: West Michigan Drilling
g0l Tl ] EouiPMENT: Trailer mounted CME-55
0- L 429 - TIP ELEVATION: 551. PiezoMETER TYPE: Preumatic operated
SINCO Model Wo. 514178
_ 540,
NOTES - Continued
§. Spil descriptions were based upon
visual identification of the auger
spoil as well as the limited number
of samples noted above.
HOTES:

NEYER, TISED & HWNDO, LTD.
COonsnTses ENGIREERD
mem TEN WA WD FEARSGYEN VRLD.E6 SHS

“BiEoOMETER NO. S=b..
CALLEN PARK CLAY MINE LAKDFILL
ALLEW PARK, MICHIGAN

AEPROVED BY: LTS [DATE 3-8-85
T maw ®mE fUF ST MO L] ]







LOG OF PIEZOMETER INSTALL ATION | GROUNDWATER DATA ﬁ
CLASSIFICATIONS BY: Pigzo.
WE . BMETRIC
YER, Tiske & Hmos, LT0
SUBSURF ACE PROFILE], SCHEMATIC (FEET
2-21-85] 583.3
GROUND SURFACE 3.01-85 585.5
| ELEVATION: 593 .5 3-08-85| 585.8
‘500 1771 TOPSQIL: Dark =l ! 3-11-85) 586.5
TP\ Brown SILTY f o 3-22-85| 586.7
‘ L1 \SAND with Rogts 401
R ]
/3 \095& Brown SILT%//P g
| 1L _SAND. ;
sa0 V' | INON-SHRINKING
80 1. . CEMENT GROUT.
g ;
“1Soft Gray SILTY CLAYL 17.0
: 111 with Trace of - .
70 ||| SANC. TLSAND. =
: 1] 2a . 4TIP ELEVATION:571 5
560 StarTED: 2-20-85
COMPLETED: 2"20-85
INSPECTOR: A. R)-Saati
DRrILLER: D. Klitz
, ' CONTRACTOR: West Michigan Drilling
EGUIPMENT: Trailer mounted CME-55
PiezoMETER TYPE: Ppeumatic operated
‘ SINCO Model Ho. 514178
2
HOTES - Continued
5. Soil descriptions were based upon
visual identification of the auger
spoil as well as the limited number
of samples noted above.
NOTES:

1. Piezometer leads protected by 4 foot
tength, S5-inch diameter, Sch 40 PVC
casing at the ground surface.

2. Piezometer tip set at 20.0 feet below the
ground surface.

MEVER, TISED & HINDO, LTD
ConsuLTmeG  ERGIWEERS
W TEY GE B, FIGERTRE BLAD, B S

B EZOMETER NO.  —2mi.

3. Drilling utilized 8-inch diameter hollow- ALLEN PARK CLAY MINE LAMDFILL
stem sugers. ' . of ALLEN PARK, MICHIGAN

&. Samples were recovered from depths of 5.0 ' ®
ft. and 22.5 ft. : '

| APPROVED B JJS  [DATE: 3.13.85







LOG OF PIEZOMETER INSTALLATION GROUNDWATER DATA i
T CLASSIFICATIONS BY: PiEzO -
MNEYE . METRIC
G?ﬁaggﬁzigmm’ — DaveE  [Erev, COMMENTS
| SUBSURF ACE PROFILE| SCHEMATIC (FEET)
GROUND SURFACE 2-15-88 | Sea s
FLEVATION: 594.4 - .
| 2-13-85 | 568.9
Z=ITGPSOIL: Dark 2] 2.20-85 | 573.3
/ /1 \ Brown SILTY B L 2-21-85 | 575.9
’, ‘koo e Brown SILTY/ ){ g“gé”gg ggg‘é
. 1YL _SAND td )
: Y 3-11-85 | 594.1
' | Boft Brown SILTY 3-22-85 | 596.3
_ Pobi CLAY with Tracﬁ A
| . /' {HON-SHRINKING
580} 7 | Lof Sand. "3 | CEMENT GROUT.
I //"
@
“s70] L
K '}
", STARTED: 9.13-85
5601 - COMPLETED: 2.13-85
- i , ‘ INSPECTOR: L. J. Shekier
Soft Gray SILTY l DRILLER: b. Klitz e
CLAY with Trace ; CONTRACTOR: West Michigan Drilling
of Sand. : EQUIPMENT: Trailer mounted CHE-55
. PiezoMETER TYPE: Ppeumatic operated
5504/ /] '_ SINCO Model No. 514178
/// ;. £33
Ny 2131 BENTONITE PELLETS.
540} o
/. 3 NOTES - Continued
: 17 =35 5. Soil descriptions were based upon
/ {- AN visual identification of the auger
T] ] SAND. spoil as well as the limited number
a L _ ezs - | TIP ELEVATIOH&§§£;% of samples noted above.
83
ROTES:

1. Piezometer leads protected by &4 foot
length, S5-inch diameter, Sch 40 PVC
casing at the ground surface.

2 piezometer tip set at 61.0 feet below
the ground surface.

NEYER, TISED & HINDD, LTD.
COnBATREG BRGINEED
908 VS Bl .. PUBASITON FELLE, 0B B30

BiEroMETER No. Sl

3. Drilling utilized 8-inch diameter hollow- ALLEN PARK CLAY MINE LANDFILL
stem gugers. _ | ‘
4. Samples were recovered from depths of . A11EW PARK, MICHIGANW

2.5 ft., 5.0 ft. and 62.5 ft.

APPROVED B: LS paTm: 3-11-85

P







NOTES:
1.

Piezometer leads protected by 4 foot

length, S-inch diameter, Sch 40 PVC
casing at the ground surface.

Piezometer tip set at 40.0

feet below

the ground surface.

3. Drilling utilized B-inch diameter hnlilows

stem aygers.

Samples were recovered from depths of

A R & 2 aa

NOTES - Continued

5. Spil descriptions were based upon
visual identification of the auger
spoil as well as the limited number
of samples noted above.

LOG OF PIEZOME TER INSTALL ATION GROUNDWATER DATA
EELASSEFBCATIONS By Pigzro -
NEYER EC & HIN D, METMIC
SEMERALRED T PATE [ELev. CoMMERTS
SUBSURFACE PROFILE] SCHEMATIC (FEET)
2-15-B5] 580.90
GROUND SURFACE Rt I
HELEVATION: 594.6 2:20¢85 586.9
ZLT0PSOIL: Dark G494 2-21-85 586'9
sopl 7T \baoun SILTY [ 2-28-85| 589.3
1 Rootsifa | 3.01-85] §90.5
V Egse Brown SILT‘? ' 3.08-85] 5902
A1 sanD. 3.11-85{ 590.9
' HSoft Brown SILTY R 3-22-851 593.2
L1 CLAY with Tracef |1
" 5801 of Sand. |
: 1,
e
' NON-SHRINKING
CEMENT GROUT.
570,
1'Soft Gray SILTY CLAY
il with Trace of Sand. zmm 2'%2‘22
» OMPLETED: 2.14-
5603 . 255]  INSPECTOR: L.J. Shekter
Vi S pENTONITE PELLETS 3 DRVVLER: D. Kiitz
i LTS AND. 1 CoxtracTor: West Michigan Drilling
: — EcuiPMENT: Trailer mounted CHE-55
= 42| |T1P ELEVATICK:554.6| pezomeren Tvpe: Preumatic operated
8550

SINCO Model No. 514178

HEYER TISEQ & MINDO, LTD
COuSULTIG ENGINEERS
e TEN g 65 RASEETOR REL,H @

PUEZOMETER NO.

BTy

ALLEN PARK CLAY MINE LANDFILL
ALLER PARK, NICHIW

S S

¥
B AR

B3 LBE £







LOG OF PIEZOMETER INSTALL ATION GROUNDWATER DATA
G LASSIFICATIONS Bv: Pigzo-
NEYE METRIC
e i
| SUBSURF ACE PROFILE| SCHEMATIC (FEET)
2-15-851 587.1
GROUND SURFACE I s
THELEVATION: 594.9 .
— | 2-20-85] 591.2
s OPSOIL: Dark 154" 9.91-851 591.2
' .4\ Brown SILTY B 3.01-85 591.7
56011 LWSAND with Rootsy ¢ 1-0R-85 592'4
e e | INON-SHRINKING - 8-8>1 oa¢
! \\ogie Brown SILTY CEMENT GROUT. 3-11-85 gg%?
o ND. -22-85 )
"~ | Medium Brown SILT |
_ P CLAY with Trace
. A pf Sand, 4.a
580] — P RENTONIIE PELLETSISA
z'] Soft to Medium Gray ‘.| SAND.
bl SILTY CLAY with |- ,
j’-l- Trage o€ Sand. 5 ‘,7_ Tip ELEVATIO?\:S%Z;.Q
570
STARTFD: 2.15-85
CoMPLETED: 2.15-85
INSPECTOR: L. J. Shekter
DRiLLER: b. Klitz
. CORTRACTOR: West Hichigan Driiling
EQUIPMENT: Trailer mounted CHE-55
PiEzOMETER TYPE: Ppeumatic operated
SINCO Model Ho. 514178
NOTES - Continued
5. Spil descriptions were based upon
visual identification of the auger
spoil as well as the Timited number
of samples noted above.
NOTES:

1. Piezometer leads protected by 4 foot
length, S-inch diameter, Sch 40 PYC
casing at the ground surface.

2. Piezometer tip set at 17.5 feet below
the ground surface.

NEYER, TISED & HINDO, LTh.
Coumpatueg SMNHINEERE
e Vem ERE BB, PSR VLS 5 G

PlEPOMETER MO, 252 ..

3. Drilling utilized 8-inch diameter hollowq = ALLEN PARK CLAY MINE LANDFILL
stea augers. . ALLEX PARK, MICHIGAH
§. Samples were recovered from depths of :

2.5 ft., 5.0 ft. and 20.5 ftf,

| arprovEn ev: Axs  Joars: 3-11-85
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LOG OF PIEZOMETER INSTALLATION GROUNDWATER DATA !
“CUASSIFICATIONS BY: PiEEo- ’
NEYER, TISEQ & HINDO, LTD, METRIC
CENERALIZED } DATE [ELEV. CommENTS
SUBSURF ACE PROFILE] SCHEMATIC (FEED
2-18-85] 541.5
GROUND SURFACE 2-20-85] 554.0
FT1 ELEVATION: 593.2 || 2-21-85] 565.5
= I_TOPSOIL: Dark —<-H1% 3-01-85 594.2
sopl” | \ Brown SILTY / 2o/} 3-08-85] 595.1
3 /-7 \ \ SAND with / A 3-11-85 595.3
' Roots. e 3.22-B5 595.5
/ ery Loose Dark i
i Brown SILTY ‘ {
| 4/, BND. ,
5804/ Very Loose Brow '
e (1 I i
] .
/7 3
:S?O_Py’ A | NON-SHRINKING
: ; CEMENT GROUT.
s
: STARTED: 2-18-85
5601. | Soft To Very Soft COMPLETED: 2-18-85
Gr:ay SILTY CLAY . INSPECTOR: B. Al-Saati
with Trace of DRILLER: D. Klitz
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES
INTEROFFICE COMMUNICATION
December 5, 1984

TO: Al Howard

a /_
FROM: Terry McNiel f,&%d?},

SUBJECT: Ford-Allen Park Piezometer Proposal

I am in receipt of a recent submissiom by Mr. David Miller in which

it is proposed to modify a previously agreed upon investigatiom to verify
an assumed upward flow gradient in the site clay. An earlier proposal

by Neyer, Tiseo and Hindo dated October 22, 1984 was submitted and approved
on the basis of it meeting the scope of work {3 piezometer nests with

3 piezometers each) needed to adequately confirm the pressure gradient

in the clay. This plan would allow a flow net to be developed to show
vertical and lateral pressures and flows.

The modified plan describes 3 piezometers placed at 3 different locatioms

at 3 different depths on three sides of cell 2. It does not provide

the proof of the flow components and direction within the clay to fully
evaluate the three-dimensional flow distribution as requested at the

October 2, 1984 meeting. This "flow net" would then provide adequate

detail and basis for a waiver to groundwater monitoring. One of the
characteristic features of the diffusion process is that it causes spreading
of the "solute", if the opportunity is available, in directioms transverse
to the flow path as well as the longitudinal flow direction. This is

why we requested this evaluation with the nested piezometers. Because

of the assumed variatiom in the bedrock surface and thickness of the
confined sand unit, the data from the location of these piezometers

may or may not truly reflect the vertical pressure distribution. Additionally,
paragraph 3 of the 10/22/84 NT & H proposal states "the past and present
excavation activities on the site have inevitably affected natural hydraulic
gradients on a very localized basis ... it will be desirable to place

these new installations (piezometer nests) as far as practicable from

the on-site excavations in order to evaluate the natural hydraulic gradients.™
It is agreed that the natural unaffected hydraulic gradient may not

be reflected near the excavation of Cells 1 and 2. Therefore, the
modified location change is not acceptable.

The modified program was developed to evaluate: 1) basal stability due

to uplift; 2) sattlemznt; 3) bearing capacity; and 4) a preliminary

slope stability analysis. It appears that thess analyses cam be accomplished
by this plan, however, as a demonstration of the vertical and possibly

lateral flow characteristics it is unacceptable. It is my rzcommendation

e

£






A. Howard -2= December 5, 1984

that a waiver to groundwater monitoring not be granted unless Ford adequately
demonstrates the validity of the upward gradient assumption by means
of the previously agreed upon plan.

cct Burda/Quackenbush
Okwumabua/Aubuchen
D. Montgomery
C. Riley
C$€ File
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Octobar 11, 1984

Kr, David Millex

Ford Hotor Cowpany - Steel Division
P.0. Box 1639

Desrborn, Michigsa 48121

Dear Mr, Millers

This letter is to sumparize the October 2, 1984 meeting held st the
Detroit district office between Ford, yeur consultant, and members of
this department. .
Compatibility testing between the natural clay liner and the site leschate
is needed. The department recommends the use of leachats from Wayne
Disposal Inc., for this testing since it would substantially reduce or

eliminate the need for further testing of this type in the event that

gou seek approval to take additionsl wasts types in the futwra. It

was agreed that this testing will wtilize a flexible wall paramster.

The leachats must be tested to determine whether it contains the concen-
trations of chemicals ir the leschate found now at your site plus those
anticipstad in the future, If it doesn’t, the Wayne Disposal leashate
used for the test will have to be modified by adding the necessary
additional cempounds. The impact of the Weyne Disposal leachate, modified
£s necessary, will be compared to similsr testing using water.

Your consultant has provided theoretical caleulations which indicate
that it is impossible for contaminants to pollute the artesisn aquifer
which underlies the site. These eslculations have sssumed am upward
sradient throughout the site's clay wnit. It was agreed that this
assumption will be examined by the use of gpite specific dasta. Three
piszometer mests, each containing s miniwua of three piezometers, will
be insralled within this unit to measure the distribution of the pressure
head from the srtesisn squifer. A flew pet will thenm be constructed '
from this data which will substantiate or refute this assumption. Should.
this assumption be shown to be correct, growmdwater mmnitoring will -7
be focused on the shallow, surficisl sand aguifer. -
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. Qerober 11, 1984

Page 2

Thas ahallow, surficial send aquifsr apparently ouly exists along the
csatern end of the hasavdous waste celle. It wes agreed that monitoring
of this aquifer is neaded. However, due to the potential problem of )
possible recharge of the unit by the eztarnal drainage ditch, installation
of o vertical detection system (ssnd or gravel sandwiched between clay
walls) was discussed. " A well can then be placed within the asndwiched
permeabls materisl for perfoxmance monitorimg. Decanse wastes are
presently near the sand unit, the depertment requests that this system -

be constructed soon, e as to develop background data. You should contaé&';EV |

us in the pear future so that we can reach agreement on appropriate
design concapte. (mce agresment is reached, you would be expected to
prepars detsiled engineering plaus for cor review and approval.

Thers was discussien of vhether & pas venting system will be needed ' -
upon placement of the final cover. It was agraed that a system would

not be Tequired st this time. However, if significant gas generationm

fs aver noted or if & change in the types of waste received &ver suggests
gee generation would be likely to occur, 2 venting syetesm will be required.

Becauss of the naédrfar'yuu'tn satisfy RCEA Part B requirements in sdditiom

to HDEE requirements, it was agreed hat we would meet with you at your
request in the near future sud discuss yoor proposale. ' o

Sinceraly,

gz

Terrance J. Mc¥iel, Ceologist
Technical Sexvices Section
Hazardovs Wasts Divieion
517-373-2730

gy

cet J. Bohunsky/C & E File
Okwvmabuaf dubochon
4. Howard, EWD
3. Amber, Ford - SSECO8
€. Biley, BYD
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November 14, 1984

Mr. David §. Millexr

Mining Properties Department
Rouge Steel Company

3001 Miller Road

Dearborn, Michigan 48121

Dear Hr. Miller:

I have reviewed the October 22, 1884, proposal by Neyer, Tisec
and Bindo, Ltd. regarding the i{installation of three plezometer

nests, each containing three plezometers. The propesal neets

the cbjectives of the previously agreed upon study.

We look forward to seeing the conclusions reached by this investi-
gation. :

Sincerely,

e
e
. Terrance J. McReil, Geologist
Technical Services Section

Hazardous Waste Division
(517} 3732730

ce: B. Okwumabua/L. Aubuchon
J. Bohunsky/C & E Flle
D. Montgomery
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25 September 1983

b

Mr. Mark Young

Wayne Disgposal Company .
P.0. Box 5187 o
Dearborn, MI 48148

REs Allen Park Clay Mine/Landfiil - Y
Dear Marki .

I recently wrote a computer program {*CLAYWALLY) that can be
used to calculate solute transport across a ciay parrier under
combined diffusion and advection (hydraulie fleow). The pro-
gram computes the exit/escurce concentration ratio (C/Co) as a

function of elapsed time (t) on the downstream gide of a clay
wall or barrier of thickness (X).

The program vas written with a clay slurry cut-off wall in mind,z
but is general enough that it can be used with any clay layer
or barrier. The input parameters to the program ares ‘

p, = efffective diffusion coefficient, ft&ZYr

K = hydraulic permeability, ft/yr

X = thickness of wall or barrier, &

P = porosity ' , :

T = hydraullic gradient...(+) if same direction,
(=) if opposite direction to solute concen-
tration gradient ' ) - :

t = elapsed time, yrs

The program is based on the solution to the equation that des-
cribes one-dimensional solute transport in a saturated porous
medium under both hydraulic and solute concentration gradients.

Thie equation has the following forms o

] at
c/co = 0.5]erfo{(X-vt)/eqr(4QK)) + exp(vfo)-erfc((X*vt}/sqr(4§ﬁ))g

vheres v = ave seepage velocity = (RI/P) . i

The solution assumes the folloving conditions:
. {. Saturated, onawdimengiéna& £iov,

2. No reaction betveen solutes and porous medium. Chloride
typicaily behaves this vay.
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3, piffusion controlled, i.e., the pore water velocity is
go low that mechanical mixing ie negligible and the dis-
persion is equal to the effective diffusion coeffficlent.
{this condition ie satisfied when K<€ 1.0E-07,

T ran the program using data for the silty clay layer underlying
the Allen Park ClayMine/Landfill. The folloving valuee for the
input data were used:

D= 0,102 ft%fyz {6.3E~06 cn /sec)
(publiished value for clay tilis)

K = 0.025 ft/yr (2.5E-08 em/sec)
¥ = 30 £t

P = 30%

I = "'Oelg"OQgt and =1,0

The resulte of the analysis are shown in the attached graph.

At a counter hydraulic gradient of -0.3 the exit/source solute
concentration ratic does not exceed 0.0001 until 700 years

have elapsed. You may recall that a counter hydrauliec gradient
of -0.3 occurs when the leachate is allowed to rise.in the land~
£i{11 to the ground surface...& worst case scenario. For larger .
(negative) counter hydraulic gradients the ratios become even '
smaller. In fact for I¢ =0.5 {{.e,, counter hydraullc gradients ~
layger than 0.5) the ratio C/Co is less than 1.0E-05 at all
elapsed times.

These results confirm the £indings of my earlier report which
wvere based largely on analogy to solute transport studies in
clay aguitards. The present findings are based on analyels
of actual soil and site parameters. Heep in mind, also, that
the analysis is still quite conservative because it neglects
possible adsorption (reaction) of solutes with the clay.

A copy of the computer program and typical output are encloesed.
Tt is written in BASIC and is designed to be run on a perscnal

computer. If you have any guestions about the analysis, please S
feel free to contact me. |

L ' _sgpcerely,

ponald H. Gray % :
Professor of Civil Engineering

Encl .

i
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SUMMARY

The possibility of leachate migration downward from the
Allen Park Clay Mine/Landfill and contamination of.an aquifer
beneath were evaluated.

Analyses show that density differences between the leach-
ate and groundvater will not cause a downward migration nor
will they lead to a diffusion efflux from the site. A thick,
uniform layer of silty clay beneath the site coupled with an
upwardrhydraulic gradient effectively preciudes the latter.

Comparison with results of salt water intrusion studies
across clay aguitards having similar properties as the clay
poneath the Allen Park site show that the solute (salt) will
take at ieast 800 years to migrate across a clay barrier 30 feet

‘thick under chemico-osmotic diffusion alone. A counter (or

upward) hydraulic gradient will iengthen this breakthrough
+ime even further. . ¥

There are insufficient amounts of organic compounds in
the waste to affect the permeability of the clay. The proba-
pility of accelerated leachate migration through the underly-
ing clay is not supported by the composition of the wastes
and the nature of the clay nor bY the findings of leachate
permeability studies reported in the technical literature.

'Under these circumstances any observed increases in
contaminant levels of monitor wells in the aquifer underlying
the site could more reasonably come from sources laterally

upgradient from the site rather than the clay mine/landfill
above the site. ’
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CONTAINMENT INTEGRITY OF ALLEN PARK CLAY MINE/LANDFILL

INTRODUCTION

The Ford Motor Company who operate the Allen Park Clay
Mine/Landfill have recently petitioned to discontinue ground

. water monitoring of an aquifer located approximately 70 feet

below existing grade at the site. The iandfill is underlain
by dense, lacustrine clay which behaves as an aquiclude or
aguitard. At least 25 feet or more of residual clay
thickness separates the bottom of the landfill from the
underlying aquifer. The agquifer is under artesian pressure
and exerts an upvward hydrostatic pressure on the base of the
clay aguitard equivalent to 80 feet of head. A general cross
section or profile illustating these soil and hydrologic
conditions at the site ils shown in Figure 1.

Applicant maintains in his petition for discontinuance
{EPA 1.D., No. MIT g80568711) that monltoring is not necessary
at the site because of a) the dense, uniform clay underlying
the site which has a hydraulic permeability no greater than
6 x 10”8 cm/sec and b) the artesian pressure in the underlying
agquifer which results in an upward hydraulic gradient across
the overlying clay aquitard. aApplicant claims that these
site conditions will preclude the possibility of leachate

migrating downwards out of the landfill and eventually conta-
minating the aguifer.

In response to this -petition, the Wayne County Department
of Public Health has raised several guestions and concerns '
(ietter form R.N. Ratz, Public Health Engineer, to B. Trethewey,
Mining Properties Department, Ford Motor Company, 28 April 1983).
The following concerns vere raiged in the letter:

1. The petition/report fails to address the possibility
of leachate migrating down due to differences in
densities of the leachate and groundwater.

2. The petition/report does not indicate if there are
' any organic constituents in the leachate that may

increase the clay's permeability and permit downward
movement.

The purpose of the present report is to respond to the
above stated concerns. Additional information about the geo-
hydrology of the site, about past containment/migration studies,
and about the likely nature of the leachate and its effect on

.clay permeability are evaluated herein to determine the danger

of landfill ieachate migrating downwards from the site and
reaching the underlying aquifer.
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Figure 1. . Generalized cross—-section through Allen Park Clay Mine/Landfill
showing soil and hydrologic conditions.






II. THE INFLUENCE OF PERMEANT DENSITY ON LEACHATE MIGRATION
ACROSS CLAY BARRIERS

A. GENERAL

permeant density plays a direct and indirect role in flow
phenomena in porous media. Permeant density can affect solvent
or solution flow rates via its influence on hydraulic conducti-
vity. This influence can be calculated and shown to be minor or
insignificant compared to the more likely and important influence
of permeant density on solute diffusion. ’

A newly introduced permeant with a high concentration of
dissolved material (e.g., a leachate) will also have a higher -
density. This high concentration in turn will cause the solute
to diffuse through a porous medium to regions of lover concentra-
tion. It is this manifestation or aspect of a density increase
in the permeant that requires careful scrutiny and analysis. In
cther words, the role and influence of permeant density are
more important to solute diffusion under concentration gradients

as opposed to solvent {or solution) convection under hydraulic
gradients. . )

The analyses that follow are offered in support cf these
claims. '

%

B, INFLUENCE OF PE?MEANT DENSITY INCREASE ON HYDRAULIC PERMEABILITY

Both the viscosity and unit weight of a permeant can influence
the permeability of a soil to a particular permeant. The hydraulic
conductivity is defined in this case as a flow velocity under
a unit hydraulic gradient (the usual practice in civil engineering).
The influence of permeant density and viscosity can be ascertained
explicitly by defining ancther permeability, i.e., the sintrinsic®
or “absolute" permeability :

Kzu . I (1)
g :

hydraulic conductivity, cm/sec .
intrinsic or absolute permeability,. cm” -
permeant density or unit weight, dynes/cm3
permeant viscosity, poise

wheres k
K
&

wonouu

Ve

The intrinsic permeability(K) is a property only of the
colids or matrix through which the permeant passes. Accordingly.
for a particular soil (i.e., given grain size distribution and

. soil structure) and in the absence of permeant-soil reactions,
K should be a constant. The influence of a variation in visco-
sity and density of the permeant on the hydraulic conductivity
can be determined from this fact and from a relationship derived
from Equation 1, viz.,






AN (2)

where: cubscript 1 - initial conditions {grnd wakter)

subscript 2 ~ final conditions {1eachate)

An increase in density of the permeant will apparently

cause a higher permeability. But, this same increase in
density can also result in an increase in viscosity which
will reduce the permeabllity. Both influences together will
tend to offset one another, and it is unlikely that a density
increase in the permeant {leachate} will significantly affect
hydraulic conductivity. Furthermore, even if viscous.
retardation is discounted, density increases are highly
unlikely to significantly increase permeability in actual
practice as the following example will show.

Assume the ground above an aguitard or clay barrier is

filooded with a fairly concentrated brine solution, namely

sea water. The dengity of sea water (with a TDS of 36,000 ppm)
is 1.036 gm/cc at 4 ¢ vs. the density of the present intersti-
tial water (with an average TDS of 1550 ppm) which is 1.002
gm/cc. This leads to a density ratio of 1.034 which is equiva-
1ent to only a 3.4 per cent increase in hydraulic conductivity

{discounting viscous retardation). Therefore, density has

jittle effect on hydraulic conductivity despite the almost. 20
fold increase in dissolved solids cencentration. It is the
influence of the latter change, i.e., the increase in dissolved
solids concentration, that requires careful analysis in evaluat-

ing the effectiveness of a clay barrier in containing leachate
migration in this case.

CD

INFLUENCE OF PERMEANT DENSITY INCREASE ON SOLUTE DIFFUSION

1. Background

Disscived solids or solutes {n a permeant can be trans-
ported through soils under both hydraulic and concentration
gradients. The former is referred to as “drag coupling® and
the latter as ®~hemico-csmotic diffusion." Both types of
movement should be considered when evaluating the effective-
ness of a clay barrier for preventing leachate migration.

Chemico-osmotic effects in fine grained soils have

been examined in some detail by Olsen {1969} and Mitchell

et al.(1973). The importance of chemico-osmotic diffusion
Tncreases in fine grained soils wilth low hydraulic conducti-
vities. Studies commissioned by the State of California(1971}
on salt intrusion problems in aguifer-aguitard systems have
shown that as aguitards become clay rich and thei£ permea?in
lities fall to levels on the order of .002 gpd/ft™ or 107
cm/sec, the migration of solutes will be controlled by chemico-
osmotic diffusion.






Lo s b Yt

ot e

e e e

5. Flow of Solute under combined 'ivdr. and Chem. Gradients

Equations can be derived which describe the flows
of solute and solution in the pores of a sediment. The
derivation of these equations and assumptions on which
they are based are given by Mitchell et al.{1973). The
one-dimensional, vertical, steady state fiux of solute
across a clay aquitard under a combined salt concentra-
tion{chemical) gradient and hydraulic gradient is given
by the following relationship:

Jg [ B¥IR) gk, + gk, ) BN/3z + [ D+ gkl /ez  (3)
where: Jg = salt flux across an aguitard, moles/sec/cm&
ah/az = hydraulic gradient {dimensionless)
acg/éz = solute concentraticn gradient, moles/cnﬁ
D = diffusion constant, cm™/sec

R = gas constant, ergs/mole/ °K

Y, = density of water, dynes/cc

T = absolute temperature, °K

¢, = average salt concentration, moles/cc
k;,, = hydraullc conductivity. cm/sec
Kepy = chemico-gsmotic coupling coefficient,

cm® /mole/sec

Relative contributions to the salt or solute flux
can be calculated from Equation 3. Movement of solute
can occur by diffusion whether a hydraulic gradient is
present or not. A superposed hydraulic gradient may re-
tard or accelerate movement of gsolute depending ont

a) Relative magnitude and direction of the hydraulic
and solute concentration gradients. :

b) Values of the hydraulic conductivity and chemico-
osmotic coupling coefficient.

Equation 3 only yields the steady state flux of solute
under combined hydraulic and chemical gradients. Equations
can also be derived that give the initial ‘or time dependent
solute fluxes and the time required for "breakthrough" or
first appearance of increased solute concentration on the
downstream side of the aquitard. This initial, non-steady
state process is quite complicated, Examples have been

worked out for aquitards of different thicknesses and compo-
sition by Mitchell et al.(1873).

one of the most important findings of these studies
on salt flux across clay agquitards was the importance of
agquitard thickness on breakthrough time. Because the ini-

‘tial movement is non-steady, the breakthrough time increases

with the square of t?e thickness of the agquitard. Theore-
tical studies of salt water intrusion across aguitards
(State of California, 1971) have shown that salt ions will
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take up to 800 years to migrate across an aquitard 30 feet
thick under chemico-osmotic diffusion alone. If the thick-
ness is reduced to 10 feet, the breakthrough time decreases
to only B8O years. The presence of an hydraullc gradient
could either accelerate Or retard this time depending on
the relative magnitude and direction of this gradient and
other factors cited previously (see Figure 3).

Likelihood of Solute Efflux Through Clay at Allen Park Site

Solutes will tend to migrate or diffuse downward from
the landfill along a concentration gradient. On the other
hand, this movement can e impeded or even arrested by
the upward hydraulic gradient as a result of artesian
pressure in the underlyving agquifer. static water levels
in monitor wells around the jandfill show that the plezo-
metric surface is almost 10 feet above existing grade or
g;ound surface elevation at the site (see Table 1). The
net, steady state flux of solute, if any, can be deter-
mined under these conditions from the solute fiow equation
cited previously (Eguation 3}.

It is also pertinent to examine the results of a
similar type of study commissioned by the State of
caiifornia (1971). The latter study was designed to
determine salt efflux rates and breakthrough times in'an
aguitard-aquifer system in the coastal ground water
basin near Oxnard, California {(see Figure 2}. The.
problem posed in the California study was basically the
same as the pre-sent onej namely, given a sudden
increase in dissolved solids or solute concentration
atop a clay barrier (or aquitard) how long before the
salt migrated downward and reached an underlying aquifer
and at what rates of effiux? The problem vas  compounded
in the California example as a result of drawdown of the
piezometric surface in the underlying aquifer wvhich also
caused a downward hydraulic gradient.

. The two aquitards are quite similar in their
important respects. Both are approximately the same
thickness, have the same initial dissolved solids concen-
¢ration, and are composed of clayey sediments with low
hydraulic conductivities. The salient charateristics
and parameters of these two agquitards are summarized
and compared in Table 2. The main difference appears

to be in thelr respective hydraulic conductivities--
the Allen Park clay is an order-ocf-magnitude lower.

A dissolved solids concentration equal to that of
cea water was assumed in the jeachate overlying the Allen
park clay. Sea water ig a good ®worst case® choice because
sodium ions have high diffusion mobilities and are not
preferentially adsorbed on clay exchange sites as heavy






Kell

Nunber

2
5
7

10
W-101
W-102
W=-103
W-104

' 14-105

(V) Hal1l Elevation is recorded as top of standpipe.
(2} pata nocorded by Michigan Testing Engineers,
(3) pata obtained from Michigan Department

(4) Well extended temporarily to obtain water ievel.

Ground
flevation, Ft.

MONITOR WELL - WATER LEVEL READINGS

TAELE 1. ALLEN PARK CLAY MINE

Well Elevation |

USGS

595.1
595.7
594.1
593.4
593.9
£91.3
593.9
594.1

594.5

600.76
605.92
597.35

601.47
600.81
605.06
£03.82
604.08

600.67
605.09
591 .01

. 601.81 .

§01.21
603.22(4)
603.52
603.81
603.86

Fal

of MNatural Resources.

£

Ground Hatert?)
Elgvation
11-4-81

A
=&
Q&

-
8 4
7.3
TP
4.6

a. &

a.4

= 8.9

Ground Water
Elevation
6-29-81

@

600.44
604 .62
593.23
601.93

Ground Water
tlevation
3-26-81

{2)

600.21
604.19
593,14

£01.56

TABLE 1







TABLE 2. COMPARISON OF AQUITARD PROP

AQUITARD PROPERTY
OR SITE PARAMETER

Composition

Thickness, ft

Ave. Water Content, %

Ave. Liquid Limit, %

Ave. ﬁydraulic Conduct, om/sec
Hydraulic Gradient

Initial (interstitial)

Pore Water Solute Conc, ppm
Final Sclute Coné, pﬁm

Chemico~-Osmotic, Coupling
Coefficient, cm®/mole/sec

OXNARD
CALIFORNIA

clayey silt &

siity clays

a0
24
31
=T
ix 10
0033 haid 1.0
(downWard)
1800
36,000
-
6.2 x 10

ERTIES AND SITE PARAMETERS

ALLEN PARK
MICHIGAN

Bilty élay

25 - 35
20
28
2.6 x 10°
2.7
{(upward).
1550

36,000
(assumed)

b
6.2 x 10
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Figure 2. GCeneralized cross-section of multiple aquifer in a
constal basin. Salt flux across aquitard can occur ‘as
result of either salt water intrusion into aguifer (1,2)
or salt water entering directly above aguitard in shallow
coastal waters or marinas (3,4), or from salt contamina-
tion in near surface, perched aquifer {8).

po
(o)

} |
NaCl CONCENTRATION =0.6 NORMAL
IN THE OXNARD AQUIFER

o
i

PUMPING FROM MUGU
-  DRAWDOWN =10 FT.

o)

0.5

£ 10 PUMPING FROM MUGU

FLOW RATE (mole/cme/sec)xl0™8

0 ; |
100 1000 10,000 100,000

TIME (YEARS)

Figure 3. Solute efflux across agquitard into underlying aquifer as
S s result of salt water intrusion in overlying aquifer.
Aquitard is 90 feet thick and has a hydraulic conducti~
vity of 10/ cm/sec., Pumping from lower (Mugu) aquifer
superposes & 0,33 downward gradient on system.






netal ions would tend to be. The same chomico-osmotic
coupling coefficient used in the California aguitard was
also assumed applicable for the Allen Park clay. The value
used is reasonable for the type of clay sediments present.

Results of the California study are presented in Fig-
ure 3 which shows the salt influx into the underlying aqui-
fer as a function of time. Curves are presented for a ne
drawdown and 10-foot drawdown case (assuming the hydraulie
gradient acts in the same direction as the salt concentra-
tion gradient). The horizontal portion of the two curves
represents the steady state salt flux. .

“he main things to notice from this figure are the
large breakthrough time (800 years) for the "no drawdown®
case (i.e., in the absence of any hydraulic gradients)
and the fact that in this aguitard the salt flux
caused by drag coupling under a hydraulic gradient is
iarger. The steady state salt flux from the drag coupling
under a combined 10-foot drawvdown and salt concentration
gradient is almost three times that from diffusion alone
(no drawdown). .Hence, in the event the hydraulic gradient
was reversed, there would be no breakthrough and no down-
ward salt fiux provided the upward gradient exceeded about
0.2. TIn other words, under these conditions the two salt
fluxes would be mutally opposed and exactly cqunterbalaned.

The relative contributions to steady state efflux in
this example can be calculated with the aid of Equation 3.
The following parameter values {(taken from the study) were
used in the calculations

ah /faz = 6h /oL = 10/30 = 0.33

3c /oz = (o5, - G5, )/BL = 0.531;2 10 = 0.62 x 10 moles/cm'

= (o + - (0.60 - 0.03)x10 = 0.32 0 2
Cg {cga Ce, ?/ 2 =4 1%l 32 x 10 moles/cnt

2

Ld

165 cm®/sec

o .
1]

R = 8.32 xllo? ergs/mcle/hK
T = 300 °K

¥ = 10° dynes/cc

K, = 16J7cm/sec

Kep = 602 X 10‘* cm® /mole/sec

Using these values the calculated contributions to
steady state solute flux are respectivelys
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Drag Coupling: J.s% i(yw/RT)C‘s Keyy ¥ cﬁkh] ER VY

1}

i - «'f
(103 (2x10" ) + 0.32x10 (10 )] 0.33
(8. 32%x107(.3x109)

= Bk
1.056 x 10 moles/sec/cmL

-8
= 0.98 x 10 moles/sec/ftﬁL

Chemico-Osmotic Diffusions

JS&= [ D+ C.skc.h] acs/az
-5 -7 -6
= {10 + 2x10 ) 0.62x10
"Et a-
= 0.63 x 10 moles/sec/cm

: =8
= 0,58 x 10 moles/sec/fﬁk

The total salt flux is the sum of the contributions

from drag coupling and chemico-osmotic diffusion or
JS = J&b + JSL v
- &
= (0.98 + 0.58) x10

= 1.5 x 10'& moles/sec/fé% B

These calculations are in agreement with the results
shown in Figure 3 for steady state salt inflow under com-
bined gradients. They also iilustrate that the drag
coupling contribution under a 10-foot drawdown {(0.33

hydraulic gradient) exceeds the chemico-osmotic diffusion
contribution.

In the case of the clay aguitard beneath the landfill
at Allen Park, the average hydraulic qgnductiv;ty is almost
an order-of-magnitude lower (2.6 x 10" °vs. 107 cm/sec) . '
This will tend to decrease the drag coupling. ©On the other
hand, this tendency will be more than offset by higher
hydraulic gradients at this site. If the level of the
jeachate is kept at or close to the bottom of the landfill,
then the gradient will approach 80/30 or 2.7. The drag
coupling component of solute flux in this case will be

%

i}

= "3 NB
[10% (210 ) + 0.32x10 - (2.6x16 )] x 2.7
¢ [ 8§.32x10" (.3x10™ ) 1

=% =il
{ 0.008x10 + 0.832x10 ] x 2.7

=it
2.25 x 10 moles/sec/cm&

it

=8
2.09 % 10 moles/sec/ft

il







This flux is greater than 3X the chemico-osmotic flux;
and since it acts in the ocvpesite direction, there will
be no net downward flux of solute at the Allen Park site.
The critical hydraulic gradient to maintain a zero net salt
effiux is 0.6. This means that the groundwater table could
rise to within 12 feet of present ground elevation (~595 ft)

in the landfill and there would still be a sufficient upward

hydraulic gradient (drag coupling effect} to completely
counter solute efflux under chemico-osmotic diffusion (see
summary below).

Position of Ground Upward Net, Steady State
Watey Table in the Hydraulic Solute Efflux Rate
Landfill Gradient {moles/sec/ft)
At bottom 2.7 ~1.51 x 10°°
(net influx}
12 feet fyrom toOp 0.8 Zero
‘ = -
At top 0.33 +0.32 x 10

These calculations are based on the existence of a static
or piezometric head in the underlying aquifer approximately
9-10 feet above ground elevation (see Table 1}.

Assumption of worst case conditions, namely, a rise
in the groundwater table in the landfill to ground surface
elevation, leads to a small, steady state efflux rate from
chemico-osmotic diffusion. This occurs because the
resulting hydraulic gradient ( 0.33) is no longer large
enough to completely oppose the chemico-osmotic salt flux.
The breakthrough times, however, would be s0 immense
(1000's of years) that the steady state flux under these

conditions is largely irrelevant.

It is important to note that the preceding calculations

are alsc based on the focllowing "vworst case® assumptions:

1. A highly saline leachate with a concentration
and composition equal to that of sea vater,

2. No interaction between the solute and clay.

In actual practice, there would be some uptake and adsorp-
tion of solutes on the clay. This adsorption would
attenuate or limit further solute concentrations in the
leachate as it passed through the clay.
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III. EFFECT OF LEACHATE CONSTITUENTS ON THE PERMEABILITY OF CLAY

A. GCENERAL BACKGROUND

The possibility that jeachate--either in the solvent or
solute phase--might affect clay permeability and hence its
containment integrity has been ralsed by a number of investiga-
tors {Anderson and Brown, 19813 Haxo, 19813 and Folkes, 1982).
Orne of these studies has shown that concentrated organic liquids

can increase clay permeabllity by several orders—cf-magnitude
(Anderson and Brown, 1981). :

All of these studlies were conducted in the laboratory
with simulated leachates from particular types of wastes and
under particular testing conditions, The danger of blindly
applying these test results to a field situation have been
noted recently by Gray and Stoll (1983). It is essential to
ask the following before the results of these lab tests can
be applied to a given field situations '

1. What was the nature of the leachate in the 1lab tests?
‘ What are the concentrations of various constituents
in the leachate in the field as opposed to the lab
tests? How relevant are the lab test results in the
1ight of pctentially large differences in leachate
composition {(lab vs. field)?

How did the leachate contact or interact with the clay
Tnh the iab tests? Was 1t forced through? If so, at
what gradient? @ Is there any prospect that the leachate
will be able to penetrate/permeate through the clay -
containment in the field in 1ike manner? In other words
are the necessary gradients and other conditions present
to permit this to happen?

what was the failure or clay degradation process by
which the apparent éermﬁﬁbilitvmlnc;eaﬁeHoacuredmin
the 1ab tests? Was it by a) dissolution, b) syneresis,
¢} piping? Could these mechanisms reasonably occur

in the field given the type, water content, and density
of the in-situ clay plus the nature and concentration

of organic and inorganic compounds in the ieachate?

B, WASTE AND LEACHATE COMPOSITION AT THE ALLEN PARK CLAY MINE

The types. composition, and relative amounts of wastes
placed in the Type II Solid Waste Landfill at Allen Park are

. shown in Tables 3 and 4. The results of typical E.P.T ieachate

tests on these wastes are shown in Tablie 5. The likely nature

and composition of the Jandfill leachate can be estimated from this
information. This estimate is adequate for purposes of evaluating
the probable effect of the jeachate on clay permeability.
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TABLE 3. ALLEN PARK CLAY MINE - SQLID WASTE.

LARDFILL CONSTITUENTS

Fly Ash

RBlest Furnace Filter Ceake

Construction Deboris - Sweepings - Clean-Up
BOF Dus?

Foundxy Seni

Flectric Furnzce Dust

Coal and Coke

Coke Qven Decanter Tar Slﬁdge
Glass

Wood Ash

BOF Kish

Wastewater Treatment Sludge

Grinding Mud e

50%
15%
149,

6%

4. 8%

3%
0.6%
0.5%
0.5%
0.3%

'o.a%

. 0.1%
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Iron
Carbon
frsenic
Barivm
Cedmicm
Chroniun
Lead
Hercury
Selentum
Siiver
Hanganose
Zing
Phosghorus
Sul fur
Calciun
Hagnes i
Alyninum
silicon
Potsssium
Sodium
Flygrine
Cyanide
pheng)
Haphthslene

Decanter T
Tar Sludge

TABLE 4.

Tlacirie Arc
furn, Dust

ank

Ha

amo @
oo
ok w0
v o
e
R
o
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o e,
-
L X
oo e
mame
o o om o
TR
o
o
o e e
oo @
@ o s

- o o

L]
&

1,800
2,700

Yos{Zn,Pl,Cd}

350,000
3,700
50

33,000
150,000
450
3,600
61,000
31,000
2.400
15,000
5,900
5,200
b

1

<1

o on &3 o0

plast Furn.
fluc Uus&__

oty s i

Ho

122,000
520,000

<l
<1

. <]

<1

2}
48

<}
7,500
120
200
4,000
18,000
7,500
2,200
256,000
980
440

10

<]

<1

LT L]

ROF Flue
_ Dust

o

560,000
7,400
42 .

<}
50
130
3,000

( .

<}

<]
10.000
2¢.000
190
1,600
7,000
9,600

<2
§,000
%.000

2,300

-
&
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<]

ALLEN PARK CLAY MIVE WASTES,
AS RECEIVED ANALYSES (mg/kgm).
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3,700
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3
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Farometer
L i

A%senic
Barium
Cadmium
Chyomium
Loud
Heprcury
Gelenium

Silver
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TABLE 5.

gy PICAL E.

ALLEI DARK CLAY HINL SOLID WASTES
7. DEACHALE TEST RESUINS

{ti/1)

Blust Furnace _ BOVF Flue Blast Furimuce Foundry TOF
Flue Dust st ilter Cake Sand Kish
.0k - 0.0 {0.1 0.03 0.1
0.8 {0.0k4 0.8 £0.08 £ 0.8
0. 0L | - 0,03 £ 0.08 £0.C05 £0,005
0.1 /0.05 Z 0.05 £ 0.1 £ 0.1
40,2 1. 1. £0.2 £0.2
0,000 £ ©.0L 0.2 £0.2 £0.2
1.0 ' £ 0,01 £an 010 0.h
£ 0.1 £ 0,0L £ 0,uL £0.1 £0,1
|

WUSLL"AU fes
Coke Treabioent

Breczo Sluicu
£0.1 L
£0.8 5
£0.005 L005
£0,1 .10
£0.2 LU
£0.2 Y
£0.5 - AT
£0.1 TE

rampilde b IY LT
jrerch 1y Jui oy
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The data in Tables 3 and 4 indicate that 50 per cent of
the solid waste consists of relatively inert fly ash and that
some 89 per cent of the wastes consist of materials that do
not contain significant amounts of heavy metals (Zn, Pb, Cd})
or organics known or suspected to be toxic such phenol and
naphthalene (see Table 4). The coke oven decanter tar sludge
is a possible source of organics {phenol and napthalene}, but
this waste comprises only 0.6 per cent of the total stream in
the Type I1 Solid Waste landfill.

C., PROBABILITY OF ORGANICS IN LEACHATE AFFECTING CLAY
PERMFABILITY AT ALLEN PARK SITE .

Anderson and Brown (1981) found that several organic
liguids, viz., aniline, acetone, ethylene glycol, heptane,
and xylene, cause large increases in permeability of four com-
pacted clay soils. Pure organic iiguids were used in their
study. One of the authors (Anderson, 1982) later emphasized
that their results cannot be used to suppert claims that clay
liners' permeated by dilute organic 1igquids may be susceptible
to large permeability increases.

. Haxo (1981) reported results of up to 32 months of liner
exposure to selected industrial wastes. He included several

_organic wastes, namely, aromatic oil, 0il pond 104, and a

pesticide. The results of large permeameter tests on a compacted
fine-grained soil and admixed materials are summarized in '
Table.6. Although a small amount of seepage passed through

the compacted, fine-grained soil liner, no permeability increases
were reported with any of the organic wastes.

On the basis of these studies and with the caveats noted
at the beginning of this section in mind, it is possible to
evaluate the likely effect of the landfill leachate on clay
permeability at the Allen Park site.

1. Type IT Solid Waste Landfill

As noted previously the existing landfill contains
small quantities of coke oven decanter tar sludge which
is a possible source of organics {phenol and
naphthalene), but this waste comprises only 0.6 per
cent of the total. Fhenol and naphthalene are present
in the tar component of this waste in concentrations
éstimated by Desha (1946) of 0.1 and 2.2 per cent by
weight respectively. Accordingly, the amount of phenol
and naphthalene present in the total waste stream are -
.006 and .013 per cent by weight respectively. These
amounts constitute a very low fraction and they suggest
that leachate from the total waste stream will tend to

_have very low concentrations of phenol and napthalene.
Therefore, the organics in the leachate from the Type
I1 Solid Waste landfill are guite unlikely to affect
clay permeability.






B e ot e i s+t s R b e
o ks b b 21l ok e =
i a ™ ot papn e e AP

a—

OV SOIL AND ADVWIX LIWERS

TARLE 6. EFFECTS OF INDUSTRIAL WASTES
: : (from Haxo, 1981)

fead . Qily waste
E.iner Acidic waste Alkaline waste {low lead pas Pesticide
material (HNG;, HF, HOACQ) {spent caustic) washing) Aromatic oii il pond 104 {weed killer)
Compacted . Not tested Measurable rate of seepage k=1.8x107"° 1 i
fine-grained soil v, = 107910 m/s, waste k=2.4x 10
305 mm thick penetrated 3-5 cm after 30 months (a) k=2.6%107"0
{tests on soil
after 30 months)
Soil cement Not tested No measurable seepage after 30 months
100 mm thick .
Modificd bentonite Mot tested Messurable seepage after 30 months, channelling of waste Failed b4
and sand {2 types) into bentonite (b) {waste seepage
§27 mun thick . through liner)
Hydraulic asphalt - Failed Satisfactory Waste staing Mot tested Mot tested Satisfactory
concrele below liner
64 men thick asphait mushy
Spray-on asphait ‘Not tested Satisfactory Waste stains Not tested Mot tested Satisfactory
and fabric below liner
# mm thick
*From dats presented by Hano {(1981).
1Sume 8s (a).

$5ame 23 {B). ‘ .
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2. Type I Hazardous Waste Landfilil

In the future the decanter tar sludge will be
placed in a separate landfill that will be upgraded to
accept hazardous wastes. This action will increase the
relative proportion of organics ({phenol and
naphthalene) in the waste stream. Leachate tests run
on pure samples of decanter tar sludge using a
distilled water extraction procedure (Calspan, 1977)
have produced phenol concentrations of approximately
300 ppm. Even this concentration is far removed from
the very high concentrations of organic solvents used
by Anderson and Brown (1981) in their permeabilit
tests on different clays. Accordingly, organics in the
leachate from the Type I Hazardous Waste landfill are
also unlikely to affect clay permeability.

In summary: It does not appear likely nor reasconable that
organics present in the wastes at the Allen Park Clay Mine/Land-
£111 will cause a permeability increase given their low concen-
tration and the absence of any substantiation in the published
technical literature for such an increase under these conditions.







IV, CONCL!':IONS

(L}. There appears to be very little likelihood of leachate
migrating downward from the Allen Park Clay Mine/Landfilil and
contaminating the aquifer beneath the clay.

(2). A density difference between the leachate and groundwater
will have little or no influence on hydraulic permeability

. or downward migration nor will it lead to diffusion efflux of

solutes. A thick, uniform bed of silty clay beneath the site
coupled with an upward hydraulic gradient precludes the latter.. -

Calculations and analyses are provided herein to support this
finding. - :

{3). Comparison with results of salt water intrusion studies
across clay aquitards having similar properties as the clay
beneath the Allen Park Clay Mine site show that the solute (salt)
will take at least 800 years to migrate across a clay barrier

30 feat thick under chemico-osmotic gradients alone. A counter

(or upward) hydraulic gradient will increase thig breakthrough
time even more.

(4). The waste and its leachate are unlikely to increase the
permeability of the underlying clay. This claim is reasonable

- in view of the low concentrations of organics in the total,

waste stream and in the light of the findings and caveats of
permeability/exposure tests with organic permeants reported
in the technical literature. This conclusion applies to both
the existing Type Il Solid Waste landfill and a proposed

Type I Hazardous Waste landfill that will accept the coke oven
decanter tar sludge.

(5). The composition of the waste and underlying clay do not
suggest properties or combination of properties that could lead
to a containment failure caused by such processes as piping,
acid/base dissolution, or syneresis.

(6). Under these circumstances any observed ingrease in cone
taminant levels of monitor wells in the aguifer underlying
the site could just as well come from other sources laterally

upgradient from the site rather than from the ciay mine/land-
fill above the site.

(7). These findings and conclusions support the basis of .
applicant’s petition for discontinuing further monitoring of
the wells penetrating the aquifer beneath the site.






V. REFFRRENCES CITED

Anderson, D. {1982). *Does landfill leachate make clay liners
more permeable?" ¢Civil Engineering-ASCE, Vol. 52, #9, 66-69

Anderson, D. and Brown, K.W. {(1981). %“Organic leachate effects
on the permeability of clay liners," In Land Disposalt -
Hazardous Waste, Proceedings, 7th Annual Research Symposium, -
U.S. Envl. Protection Agency, Philadelphia, pp. 119=130

Calspan Corp (1977). vAssesment of industrial hazardous waste
practices in the metal smelting and refining industry." v. 3,
Appendices., EPA Contract No. 68-01-2604, April 1977

Desha, L. (1946). Organic Chemistry. McGraw-Hill Book Company,
New York, NY

Folkes, D.J. {1982). "Control of contaminant migration by use
of clay liners," Can. Geotech Journ, Vol. 19, pp. 320-344

Gray, D.H. and Stoll, U. {(1983). "Leachates and liners,® Civil
- Engineering-~-ASCE, (letter to editor), Vol. 53, No.l, p. 20

Haxo, H.E. {1981). ‘"Durability of clay liners for hazardous
' waste disposal facilities," In Landfill Disposal: Hazardous
Waste, Proceedings, 7th Annual Research Symposium, U.S.
Envl. Protection Agency, Philadelphia, pp. 140-156

Mitchell, J.K., Greenberg, J.A., and Witherspoon, F.A. (1973).
"Chemico-osmotic effects in fine-grained soils," ASCE Journ.
_Q_g SMFD; VOl g].g NQ@ SM4§ ppo 307“"321 .

Olsen, H. {1969). 9Simultanecus fluxes of liquid and charge
in saturated kaolinite," Soii Sci. Soc. of Amer. Proceedings,
" Vol. 33, No. 3

State of California (1971). P"Aguitards Sea Water Intrusion
in the Coastal Ground Water Basin of Oxnard Plain, Ventura
County, " Bulletin 63-4, State of California, Dept of Water
Resources ' '






